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Anca attempt is to be made to test the e validity of 
the Bell patent. This might have been expected. We 
may be sure that the ‘‘ technicalities” will be observed 
this time, 








WILLIAM PaGE, the famous historical artist and portrait 
painter, who died at his home, on Staten Island, on the 
s0th ult., learned his first fine touches with pencil and 
brush in the studio of Prof. S. F. B, Morse. 

OR telephonic friends in St. Louis deserved better luck 
than to have their fine exchange destroyed by fire. Few 
*xchanges are so well conducted or give equal satisfaction, 
and Mr. Durant’s statistics are amongst the best and most 
«xhaustive prepared in the business. 





{t is doubted now whether the New England Telephone 
Company will lose even as many as 1,000 subscribers by its 
recent advance of subscription rates. The new rates are 
hot at all excessive, and the result of the struggle is to 





show that the telephone is so necessary to the conduct of 
business that it cannot be dispensed with. 





WILLIE J. CosHEy, lately a messenger boy for the Bank- 
ers & Merchants’ Telegraph Company at Greensburg, Pa., 
dodged the new Pennsylvania marriage law, the day be- 
fore it went into operation, by eloping with the youthful 
daughter of the Argus editor and getting married in Pitts- 
burgh. The combined ages of the couple is less than 30 
years ! 





THE effect of competition in the telegraph field is clearly 
shown in the Western Union figures that we publish this 
week, It is not surprising that reports are circu'ated 
again as to the possibility of some kind of combination 
being effected shortly between the Western Union and 
Baltimore & Obio companies. But then, might not the 
United Lines show fight, especially if backed by the 


| Standard Oil Company ? 





THE changing fortunes of the alternating current dy- 
namo suggest the periodical recurrence of certain fashions 
indress. At first the only style of dynamo in use, the ap- 
pearance of the continuous eurrent machine so completely 
eclipsed it, that it may be said to have almost been rele- 
gated to the scrap heap. The increasing application of sec- 
ondary generators for electric distribution has, however, 
given it a new importance which will no doubt grow as 
time passes, 

AFTER the recent Gould-Garrett-Pender-Green-Field- 
Bates controversy as to whether the Baltimore & Ohio 
Company wapted to sell out to the Western Union Com- 
pany, it is not surprising that Mr. Pender should retire 
from the directorate of the latter company. It is a pity 
that Mr. Pender should take this step, but no one is better 


fitted to fill his place than his successor, Colonel Clowry, 


who has won this high position solely by merit, and is a 
strong, able man. 

THE Electrical Subway Commission for New York City 
has practically got through the first stage of its labors, 


and its members may now be supposed to have a good 


idea of the magnitude of the task that yet lies before 
them. Perhaps the next thing to expect from the com- 
mission is a report recommending some of the systems 
whose merits have been so eloquently presented. That 
underground work on an extensive scale will be carried 
out sooner or later is evident ; but the work will certainly 
not be begun, or be ended, by the 1st of November, as the 
law directs. Laws that enact impossibilities are worse 
than no laws at all. A 

It would seem that the prevalent idea that the yellow 
light of gas and oil has superior power over the electric 
arc for penetrating fogs, has no foundation in fact. This 
was clearly proven by the South Foreland experiments, 
the results of which conceded the superiority of the elec- 
tric light in all weather. Tt was demonstrated that when- 
ever the electric light was exposed. the illumination of 
the fog was white, but whenever the gas was exposed, the 
illumination was yellow or orange-yellow. The illumina- 
tion of the fog was of the same color as the source of 
light, showing that different colors were absorbed and 
scattered nearly in the same proportion ; in other words, 
the proportion of the electric light which is scattered by a 
fog is no greater than the proportion of any other source 
of light. This conclusion must, set at rest the doubts of 
those who have questioned the adaptability of the arc 


light for lighthouse purposes. 


THERE are, we believe, no general statistics extant re- 
garding the destructive effects of lightning in this coun- 


‘| try, but meteorologists are considerably agitated over the 


fact that loss of life and property by lightning is on the 
rapid increase in the Old World. Recent statistics show 
that many parts of Germany and Holland are subjected 
to this increasing danger, and Saxony alone has in this dec- 
ade shown an increase of 90 per cent. in destructive 
strokes, as compared with the preceding decade. No sat- 
isfactory explanation has as yet been given for this alarm- 
ing manifestation ; some trace the origin to meteorological 
sources ; others again maintain that the increased employ- 
ment of metals in the construction of buildings is the 
cause. Whatever may be the final solution of the prob- 
lem, it isone of considerable interest, espevially to insur- 
ance companies, which suffer loss from fires caused by 
lightning. It would be interesting to know whether a 
similar increase has taken place in our country. but the 
fact remains that lightning rods should be in more exten- 
sive use and better constructed than would appazar.to be 
the case, judging from the number of destructive: light- 
ning strokes that are constantly recorded. It may be that 
the apparent increase is due to a closer keeping of the 
record, 





A RECENT incident brought out very strongly that the 
position of the dynamo used for electric lighting on board 
ship should be matter of careful consideration. In the case 
of a large paddle-wheel steamer, built for fast passenger 
traffic, when it was determined to thoroughly overhaul 
and make a new ship of her, it was also decided to light 








her with the electric light. This was done, and the dyna- 
mos and everything being tried, the light was pronounced 
a success ; this was before she left her moorings in the 
dock. However, when she went out on the trial trip the 
vessel answered, but when a display of the electric light 
was required and shown it was found that the compass 
needies remained stationary and there must be something 
wrong. This was found to be due to the dynamo being 
placed in such a position and so closely under the steering 
compasses on the bridge that its magnetic effect was strong. 
Of course this was subsequently remedied. In most ships 
room can be found generally on the engine bed-plate or 
some place in the engine room, but in this case all the 
starting arrangements wereon the deck level, and this 
was the place selected. A similar case may not occur 
again, but as it has once happened there is no reason why 
it should not occur again in the future. It is well toselect 
the position of dynamos so that it can not influence the 
compasses. This danger, however, is not so great in ifon 
ships as in those built of wood, as the iron hull and decks 
constitute a magnetic shield for the compass. 





Our description of a new system of electric distribution 
by secondary generators naturally suggests a comparison 
of its efficiency as compared with that of Gaulard and 
Gibbs, the first in the field. The experiments of Prof. 
Ferraris show the Zipernowsky-Déri apparatus to have a 
somewhat higher efficiency than that of Gaulard and 
Gibbs. Looked at from the stand-point of a distributing sys- 
tem, it must be acknowledged that the Gaulard and Gibbs 
system presents undoubted advantages over the other, due 
to the fact that its generators are placed in series and re- 
quire a high potential and small current for their main- 
tenance. Onthe other hand, the Zipernowsky and Déri 
system places the generators in parallel arc, maintaining 
the potential constant at 100 volts and using a large cur- 
rent. It is evident that the weight of wire required 
for distribution according to the first method, must 
be far less than in the second case, and remem- 
bering the importance of this item in central station 
distribution, the advantage of the former is apparent. In 
examining this very promising method of distribution as 
a whole, we must not close our eyes to the fact that it pos- 
sesses some minor drawbacks, among which may be men- 
tioned the inferior efficiency of the alternate-current 
dynamo used as compared with the ordinary continuous 
current machine. While the latter may be counted upon 
to give a return of between 85 and 90 per cent., alternate 
current machines as now constructed rarely exceed 70 per 
cent. Notwithstanding this, the method may, under 
given conditions, prove more economical than others ; and 
indeed, no rule can be laid down to govern all such cases, 
each involving different elements. It would seem, how- 
ever, that this system is well adapted for transmitting 
current from a distance, a few miles of wire making little 
difference in a high potential circuit. 





WE are in receipt of many thanks for and congratulations 
on our reply to the attack of the Scientfic American on arc 
lighting. One correspondent says that the article ‘‘ should 
be more severely, unrelentingly and methodically 
answered. Why not give data, in replying thereto?’ Our 
response is that the attack was too absurd to need extended 
refutation. There are now about 100,000 arc lights burning 
every night in this country, and nobody believes that those 
lights are run just for the fun of the thing. Yet that is, in 
point of fact, the assertion of the Scientific American, 
which wildly says that ‘* theonly people who have profited 
thus far from the light itself are the gas companies.” As 
to giving data, we would like to point out that it is given all 
the time in THE ELECTRICAL WORLD,every number of which, 
almost, announces the earning of dividends by electric light 
companies or the starting of new companies. We could men- 
tion, without bothering to hunt them up, dozens of electric 
light supply companies paying dividends to-day, and that 
have paid them well-nigh from the start. Incandescent 
lighting companies, like the arc concerns, are doing 
well in various parts of the country. The men interested 
in local plants, said by the Scientific American to be pos- 
sessed of ‘‘adamantine credulity,’ are among the most 
noted capitalists and ‘captains of industry” in this 
country. In New England, for instance, many of 
the leading manufacturers in all the lines take a 
deep interest in the success of electric lighting— 
such men as’A.. C. Dunham, Vice-President of the 
Willimantic Linen Company; Elisha Morgan, Presi- 
dent of, the Morgan; Envelope Company; L. J. Powers, 
of the, Powers Paper Company; T. C. Bates, of the Worces- 
ter Corset Company,and many more of the same stamp. 
Another of these. men of ‘‘adamantine credulity” is Mr. 
Manning, the present Secretary of the Treasury. Among 
the manafacturers of electric light plant who impose on 
such ‘‘adamantine credulity,” according to the Scientific 
American, which thinks that their business ‘‘may be said to 
furnish additional evidence of the credulity of human na- 
ture,” are such men as Anson Phelps Stokes, Marcellus 
Hartley, Robert B. Minturn, Geo, W. Hebard, M, D. Leg- 
gett, C. L, Buckingham, Charles A. Cheever, W. H. Blau- 
velt, W. H. Appleton, Henry F. Gillig, and scores of others, 
well known and honored as leaders in their respective oc- 
cupations. Now let the Scientific American establish its 
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The Electrical Protection of Defective (ables.* 





BY M. P. BAYOL. 


When there is in a telegraph cable a partial earth which 
is not so serious as to prevent the stations from corre- 
sponding with one another, we may avoid costly repairs, 
whose success is often uncertain, or we may at least defer 
as long as possible the moment at which those repairs be- 
come unavoidable, by using a system of electrical protec- 
tion, which prevents the leakage from increasing, and 
even, to a certain extent, causes it to decrease. 

The different systems of electrical protection in use are 
baséd on the electrolytical action which the currents sent 
into the cable exert on the medium which surrounds the 
conductor laid bare at the faulty point. 

Action of the Different Currents on the Fault.—Generally 
speaking, we may say that the positive current oxidizes the 
surface of the copper where it is bare, attracting toward 
it the electro-negative elements of the surrounding medium, 
such as oxygen, chlorine, etc., and causes thus the forma- 
tion of a layer of electrolytical deposits, which offers re- 
sistance, and the leakage consequently becomes less. 

The negative current, attracting toward the bare cop- 
per theelectro-positive elements of the medium, such as 
hydrogen, sodium, etc., reduces, in the first place, the re- 
sisting earthy matters which may be in contact with the 
surface of the conductor ; secondly, the hydrogen, finding 
no more matter to reduce, ig set free and adheres to the 
surface of the copper, finally escaping in bubbles. The re- 
duced copper forms scales of a brown color which do not 
adhere to the conductor, but either detach themselves 
from it, or are mechanically removed by the first gas 
bubbles. During the first period of the phenomenon the 
resistance of the fault decreases, but during the second 
period that resistance increases in consequence of the for- 
mation of gas bubbles which adhere to the copper. The 
resistance may become considerable if the hydrogen gas 
cannot escape on account of the narrowness of the fissure 
in the dielectric. In the opposite case a state of affairs will 
he established, presenting periods more or less regular, in 
accordance with the manner in which the escape of the gas 
bubbles takes place. 

It will be seen that the final effect of both currents is the 
increase of the resistance of the fault. Moreover, as the 
earthy or gaseous deposits cover the copper, an electromo- 
tive force due to polarization is set up, which produces a 
current that opposes the primary current on the first sec- 
tion of the line, but strengthens that same current on the 
second section. This electromotive force of polarization 
of the fault may be considered as placed in derivation on 
the fault, producing a current which opposes the polariz- 
ing current, : . _ 

The double-current system of transmission, which on 
long cables is the only system possible, in consequence of 
the phenomena produced by the residual charge, is, in 
this case, the least advantageous on account of its inju- 
rious action on the fault. A succession of alternate cur- 
rents results, indeed, in the total rupture of the conductor 
at the fault, each positive current oxidizing a portion of 
the conductor, which is again deoxidized by the succced- 
ing negative current. The rupture of the conductor is 
then merely a question of time, dependent on the strength 
of the current. 

Classification of the Systems of Protection.—The fore- 
going examination throws sufficient light on the follow- 
ing classification of the different systems of protection 
adopted. 

First CLass.—Sealing up the fault by sending into the 
cable positive currents of suitable strength. 

This class is divided into two categories, namely: 

First Category.—Positive currents sent at variable pe- 
riods when the insulation falls below a certain limit. Ez- 
ample—The cable in the Lake of Geneva. 

Second Category.—Positive currents sent regularly and 
automatically while the cable is working, so as to restore 
at each moment the insulation which has a tendency to 
fall. Example—The Calais—Fané cable. 

Seconp CLass.—Sending a permanent positive current 
which maintains a permanent positive potential at the 
fault, notwithstanding the fluctuations of the working 
current. Example—The French Brest-St. Pierre Miquelon 
cable (the Pouyer-Quertier cable). 

The first class of systems, which is suitable for gutta- 
percha cables immersed in fresh water, such as the cables 
in the Lake 6f Geneva, would be fatal to submarine cables 
protected by the same dielectric, for the positive current 
acting on the salt water would form copper oxychloride, 
which eats away the gutta-percha. The result is quite 
different when the dielectric consists of caoutchouc, as in 
the case of the Calais-Fané cable. 

The best solution of the problem is that furnished by 
the systems of the second class, which oppose in an abso- 
lute manner the wasting away of the copper due to the 
use of alternate currents. The negative current, which 
passes constantly through the leak, actually enlarges it at 
first, but afterward the fault can no longer increase. It 
even happens that the oxygen bubbles stop the leak by 
forming around the conductor, as it were, a preserving 
gaseous sheath. 

The System of Protection for the l’ouyer-Quertier Cable, 
—A fault has existed in the French cable from Brest to St. 
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Pierre Miquelon (the Pouyer-Quertier cable) ever since it 
was laid. This fault is situate in about the middle of the 
Atlantic; it is, however, not sufficiently serious to stop the 
telegraphic communication; it has merely called into ex- 
istence the following system of protection, intended to pre- 
vent the loss from becoming greater. 

A permanent current is sent into the cable of sufficient 
strength to decompose the sea water at the fault, and to 
maintain a negative potential at that point in spite of the 
fluctuations of the working current. Under the present 
conditions the potential of the protecting current at the 
fault is maintained at about 3 Daniell’s. 

The protecting current is furnished by a battery of 50 
Minotto cells established at the Brest office.. The positive 
pole of that battery is connected to the earth, and its nega- 
tive pole is joined to the cable beyond the apparatus of the 
office, through a resistance of 100,000 Siemens units. 

As the cable is separated from the apparatus at Brest 
and from that at St. Pierre by condensers, and as the pro. 
tecting current is almost constant, that current can in no 
way interfere with the formation of the signals. 

In order to determine the number of cells required for 
the protecting battery, the potential at the fault must be 
measured by means of an electrometer fixed at St. Pierre. 
The result of this measurement is transmitted to Brest, 
which office accordingly regulates the strength of the pro- 
tecting battery. 

The System of Protection for the Danish Cable.—The 
Danish cable from Calais to Fané, which forms a section 
of the line from Paris to Fredericia, has a fault, which 
manifested itself five or six years ago, at a distance of 4 
kilometres from the landing place of the Hutes-d’Oye, 
near Calais. : 

At that point the cable is deeply buried under the sands 
which accumulate at that part of the coast, and it would 
be very difficult to replace the defective part. However, 
the fault, although being somewhat serious, does not stop 
the telegraphic communication. The cable continues 
working, and the moment of effecting the repairs is to be 
put off as long as possible by maintaining the exposed 
part of the conductor oxidized by the action of the 
positive current. In order to effect this, the line bat- 
tery is composed of two groups, one positive, the 
other negative, of different electromotive forces, the 
positive group being the stronger of thetwo. Thus at 
the cable station at Calais the relay, which is actuated 
by the current from Paris, and which must translate 
that current over the cable, is served to that effect 
by two batteries—one the negative battery of 10 Fuller's 
bichromate. cells, and the other the positive of 20 
Fuller’s cells. As the dielectric of the cable con- 
sists of caoutchouc (Hooper’s compound), the copper 
oxychloride which is formed has not the injurious effect 
which it would have if the dielectric consisted of gutta- 
percha. But that copper oxychloride does not adhere to 
the conductor. If we study the action of a positive cur- 
rent on a fault immersed in a vessel containing sea water, 
we see, indeed, that the oxychloride is diffused through 
the liquid under the form of long, whitish filaments, 
which have a tendency to settle down very slowly. The 
action of the positive current does not then appear to be 
so efficient as would be imagined. In any case the suc- 
cession of alternate currents must use up the copper; ag 
the negative currents reduce a portion of the deposits 
formed by the positive currents, the rupture of the con- 
ductor is sure to be the ultimate result. It will be seen 
that the system adopted by the Danish engineers is not so 
effective as that applied by Varley for the protection of 
the Pouyer-Quertier cable. 
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An Electrical Furnace.* 
BY PROF. T. STERRY HUNT. 


The application of electricity in the extraction of metals 
has hitherto been chiefly confined to the electrolysis of dis- 
solved or fused compounds of these by various methods. 
The power of electric currents to generate intense heat in 
their passage through a resisting medium has, however, 
long been known, and the late Sir William Siemens there- 
by succeeded in melting considerable quantities of steel. It 
was, however, reserved to Messrs. Eugene H. and Alfred 
H. Cowles, of Cleveland, O., to take a new step in the 
metallurgic art by making the heat thus produced a means 
of reducing, in presence of carbon, the oxides not only of 
the alkaline metals, but of calcium, magnesium, mangan- 
ese, aluminum, silicon, and boron, with an ease which 
permits the production of these elements and their alloys 
with copper and other metals on a commercial scale. 

In the apparatus devised and now employed by the 
Messrs. Cowles, a column of fragments of well-calcined 
charcoal, so prepared and arranged as to present the re- 
quisite electrical resistance, is embedded horizontally in 
finely pulverized charcoal, and covered by a layer of the 
same material coarsely broken, the whole being arranged 
in a box of fire-brick, covered with a perforated tile, and 
opened at the ends to admit two carbon electrodes an inch 
and a half in diameter. Through these the current from « 
dynamo-electric machine of thirty horse-power is now 
made to traverse the central core of carbon, whereby such 
a temperature is at once produced therein that platinum- 
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iridium may be instantly melted and the most refractory 
oxides already named are not only fused but reduced to 
their elemental state, with formation of 

If alumina in the form of granular corundum is mingled 
with the carbon in the electric path, aluminum is rapidly 
liberated, being in part carried off with the escaping gas, 
and in part condensed in the upper layer of charcoal. In 
this way are obtained considerable masses of nearly pure 
aluminum, and others,of a crystalline compound of the 
metal with carbon. When, however, a portion of granu- 
lated copper is placed with the corundum, an alloy of the 
two metals is obtained, which is probably formed in the 
overlying stratum, but at the close of the operation is found 
in fused masses below. In this way there is got, after the 
current has passed for an hour and a half through the fur- 
nace, four or five pounds of an alloy containing from 15 to 
20 per cent. of aluminum, and free from iron. On substitut- 
ing this alloy for copper ina second operation, a compound 
with over 80 per cent. is obtained. Already the small ex- 
perimental plant with a thirty horse-power dynamo is pro- 
ducing daily over five pounds of aluminum in the form of 
a rich and brittle alloy, which by suitable additions of cop- 
per is converted into different grades of aluminum bronze. 
The remarkable qualities of these are so well known that 
it is only their great cost hitherto which has prevented 
their more general use in the arts. They are now offered 
for sale at Cleveland on a basis of $3.80 a pound for the 
contained aluminum. 

The reduction of silicon is even more easy than that of 
aluminum. When silicious sand mixed with carbon is 
placed in the path of the electric current, a part of it is 
fused into a clear glass, and a part reduced with the pro- 
duction of considerable masses of crystallized silicon, a 
portion of this being volatilized and reconverted into silica. 
By the addition of granulated copper there is readily formed 
a hard, brittle alloy holding 6 or7 per cent. of silicon, from 
which silicon bronzes are cheaply made. The direct reduc- 
tion of clay gives an alloy of silicon and aluminum, and 
with copper a silico-aluminum bronze, which appears to 
possess properties not less valuable than the compounds 
already mentioned. Even boric oxide is rapidly reduced 
with evolution of copious brown fumes of boron, and the 
formation, in presence of copper, of a boron bronze which 
promises to be.of value, while under certain conditions 
crystals of what appear to be the so-called adamantoid 
boron are formed. In some cases also crystalline graphite 
has been produced apparently through the solvent action 
of aluminuio upon carbon. 

Remarkable results are got by alloying small quantities 
of aluminum with an admixture of copper and nickel. 
One of these compounds broke with an ultimate strain of 
111,000 pounds to the square inch, with an elongation of 33 
per cent., while a 10 per cent. aluminum bronze broke 
with 109,000 pounds. An addition of 2 or 8 per cent. of 
aluminum to brass greatly increases its tensile strength, 
and renders it less susceptible to oxidation, while 15 or 20 
per cent. of aluminum with copper yields a brittle com- 
pound. The addition of 10 or 15 per cent. of copper gives 
to pure aluminum a great increase of hardness and tenacity, 
forming an alloy which may have a wide application. It 
may be added that the difficulties in the way of gathering 
together the reduced aluminum without the aid of copper 
promise to be overcome at an early day, so that we may 
expect a cheap production of such alloys and of pure alu- 
minum. 

The Messrs. Cowles in their later work have been aided 
by the chemical skill of Professor C. F. Mabery, now of 
Cleveland, who is associated with them in one of their 
patents. These now cover not only the reduction 
of aluminum, silicon and boron as above. described, 
but the extraction of manganese, magnesium and the 
alkaline metals by the electric furnace. I had the pleas- 
ure of hearing Professor Mabery give the first scientific 
notice of this discovery before the American Association 
for the Advancement of Science at Ann Arbor, Aug. 28, 
and I then spoke of the early results of H. Deville and 
those of Debray on aluminum and its alloys, having 
myself witnessed many of the experiments of both of 
these chemists thereon. I also insisted that the vast im- 
portance of this new instrument which the Messrs. Cowles 
have placed in the hands of chemists for producing and 
controlling degrees of temperature never before obtained. 
can scarcely yet be estimated either in its economic or its 
scientific results. The heat of this furnace realizes the 
alkahest or universal solvent so Jong the dream of the 
alchemists/ and he who can rightly use it will be worthy 
of the ancient title of magister magnis in ignis, 1 then 
suggested trials for the reduction of titanium, both from 
rutile and from titanic iron ore, which will soon be made. 

I may add that through the courtesy of these gentlemen 
1 have since been enabled to spend two entire days in 
their works at Cleveland, with the brothers Cowles and 
Profeséor Mabery, when they explained to me several 
points not yet made public, and allowed me to direct ex- 
periments with one of their furnaces. The fusion of 
quartz and the reduction of silicon without the presence 
of copper was then repeated as well as the reduction of 
boron and the formation of boron bronze, and also the 
reduction of calcium with copper and the formation 
thereby of a remarkable alloy, now under examination. 

The' present plant at Cleveland is but an experimental 
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one, and has been in operation only a few months. The 
Cowles Electric Smelting Company have secured a large 
water-power at Lockport, N. Y., and a dynamo electric 
machine of 125 horse-power now building for them at the 
Brush Works in Cleveland will soon be completed, and 
nine more of equal power will be added, permitting the 
establishment of the electric furnace on a large scale. A 
collection of specimens showing the products obtained by 
this remarkable discovery is, through the courtesy of the 
inventors, now laid before the members of the Institute of 


Mining Engineers. 


The Are System of the American Electric Manufac- 
turing Company.—Il. 








8 

Although they are perhaps the most essential part of a 
system of arc lighting, the dynamo and regulating ap- 
paratus alone would not determine the success of an arc 
system. The lamps themselves must be of such a char- 
acter that they shall burn perfectly steady, and, in addi- 
tion, be so devised that any abnormal conditions will not 
injuriously affect them, Having therefore described the 
former in our last issue, we propose here to illustrate sev- 
eral forms of the Wood are lamp. The mechanism of 
these is very ingenious and will be seen to fulfill the condi- 
tions above mentioned. In our illustrations Fig. 1 repre- 





Fic. 1.—Woop STANDARD LAMP. 


sents the exterior of the Wood standard arc lamp of 2,000 
c.p. The framework is perfectly insulated from the circuit, 
and water-tight, so that the lamp requires no hood to protect 
it from the weather. The interior of the lamp mechanism 
and the diagram of the circuitsare shown in Figs. 2 and 3. 
The current enters at the upper left-hand corner, marked 
+, following the direction of arrows to the feed-rod e to 
the positive carbon, through the arc, thence through the 
nezative carbon, and back through the heavy connection 
around the magnets ff, thence to the right of the figure 
and out to the nextlamp. The action of this will readily 
be understood if we consider the carbons are in contact. 
The current will then flow in the direction shown by the 
4rrows, through the carbon rod e, through the carbons, 
thence through the magnets ff, which will powerfully 
attract the armature i, which, through the agency of the 
lever j, as shown in Fig. 3, will produce the separation of 
the carbons, The magnets hh, in the shunt circuit around 
the are, have a very high resistance, so that when the 
carbons are together practically no current flows through 
them, but the instant the carbons are separated, the cur- 
rent will divide itself inversely as the resistance of the arc 
and shunt-magnet circuit, causing a greater proportion of 
current to flow through them, which proportion will in- 
Crease as the carbons are consumed, until the arc 
becomes of normal length. When this occurs, the attrac- 
tive force of both magnets is balanced. If the arc in- 
Creases in length, the attractive force of the magnets h h 
i Preponderate, attracting the armature i in that direc- 
aut causing the carbons to feed. In case of a failure of 

© carbons to feed from any cause whatever, the magnets 


comes in\contact with the lever 1, tripping the cut-out 
lever m, closing the contacts n, and automatically cutting 
the light out of circuit. In case it is desired to switch 
the lamp out of circuit by hand, the switch b is moved so 
as to close contact with the knob o, which sets the cut-out 
so as to be again operated by the magnets, when the 
lamp is again put in circuit. These movements are 
so arranged that no contact is broken until another 
has first been formed, thus avoiding all sparks and con- 
sequent injury. The purpose of the adjusting spring z is to 
govern the length of the arc, which is easily regulated by 
turning the screw z’. The purpose of the permanent bal- 
ancing spring shown in Fig. 8, at the right of the adjust- 


+a - 














Fie, 2.—D1IAGRAM OF CIRCUITS. 


ing spring, is to so far preserve the adjustment as to con- 
tinue the lamp in operation even when the spring z is im 

properly used, as sometimes occurs from ignorance or 
carelessness. The purpose of the comb spring 2” is to in- 
sure positive contact with the feed rod, thus maintaining 
the path of the current without depending upon the feed- 
ing mechanism therefor. At a will be seen a small train 
of clockwork, the object of which is to retard the down- 
ward movement of the rod e, thus securing a steady light. 
The ornamental duplex lamp, designed by Mr. Wood for 
all-night illumination, is,shown im Fig. 4: The burning 
capacity of this lamp is from 14 to 16 hours without 
replacing the carbons. The general construction of the 
frame as to insulation, convenience and appearance is the 
same as that described in Fig. 3. The difference is, as will 





Fic, 3.—INTERIOR MECHANISM OF STANDARD LAMP. 


readily be perceived, that this lamp is designed to feed 
two sets of carbons consecutively. Fig. 5 is a perspective 
view of the interior construction of this lamp, Figs. 6 and 
7 being a sectional view, showing the main features of 
the feed mechanism, cut-out switch and method of insu- 
lation. 

The feed-rod e to the right of the figure is called the 
leading rod, being the rod which first eomes into action. 
The other rod e’ is held in position by the latch-lever p. 
As the carbon is consumed in the rod e, it feeds forward 
until near the end of its travel the pin g comes in contact 
with the lever p, tripping the rod e’. The instant that this 
occurs, the rod e has reached the bottom of its travel, and 
can go no further, and leaves a space between the carbons 
equal to the length of the arc. After the rod e’ is tripped, 
it will feed forward until the carbons at this side of the 





hh will continue to increase in strength until the pin k 


lamp come in contact ; the current will then pass through 


this set of carbons, which offer the least resistance, break- 
ing the arc and extinguishing the light in the former 
set. A peculiar feature of this lamp is that, while both 
feed-rods are connected positively together with a sin- 
gle movement, the lamp having but a single set of 
magnets, there is no instant in its whole operation 
that both rods are acted on at the same time. The 
method of accomplishing this is as follows: The pin- 
ions rr’, Fig. 6, gear into their respective rods e e’, and 
are fastened to a ratchet wheel ss’, which gears into the 
driving discs tt’. These discs fit loosely on the spindle u, 
having a certain amount of motion around the axis of the 
spindle, which motion is about equal to that produced by 
the separation of the carbons. If we consider the rod e to 
be feeding its carbon forward and the rod e’ to be latched, it 
will readily be seen that the pinion r becomes the driver, 
and will revolve the disc t, taking up the play, asshown in 
the section v ; this transmits a rotary motion to the spindle 
u, which in turn will cause the disc t’ to revolve, taking up 
the play in the opposite direction, as represented in the sec- 
tion v’. Now, as will be readily seen, the pinion rat the righ 
hand of the figure being the driver, the disc ¢’ at the left 
hand of the figure will be driven around the ratchet wheel 





Fic. 4.—Woop ORNAMENTAL DUPLEX LAMP. 


and pinion r’, causing the pawls ww w’ to slip, as the pinion 
r’ is geared directly to the feed rod e’, which rod being 
latched in its upright position prevents the pinion from 
revolving without disengaging it for an instant from the 
main train x, shownin Fig. 5. The advantage of this will 
be seen, if we consider that if one pinion were disengaged 
while the other was operating, there might bea time when 
it would be difficult to reverse the connections without 
causing the teeth to strike on the tops of each other, or 
allowing the rod to fall too far. When the rod e’is tripped 
so as to set it in motion, the action is reversed. The pur- 
pose of the button y is to facilitate cleaning and replacing 
carbons in the lamp. By pressing it downward, both 
carbon rods are brought into simultaneous action. 

Fig. 7 is a plan view, showing the action of the hand- 
switch and the automatic cut-out. In the figure, n repre- 
sents acam-shaped piece, which isin direct connection with 
the spindle n and the key b, which compose the hand- 
switch. The action of the latter is as follows: Theend of 
the spindle n is seated in a bearing at the inside of 
the negative binding-post a, ‘which is insulated from 
the frame-work of the lamp and is of negative po- 
larity. When this is in the position shown in the figure, 
there is a space between this cam and the cut-out lever m. 
The latter is in direct connection with the positive bind- 
ing-posta. By turning the key 6 one quarter revolution, 
the projection of the cam n is brought in direct connection 
with the lever m, switching the lamp out of circuit ; by 
turning the key in the opposite direction these connec- 
tions will be broken and the lamp again switched in cir- 





cuit, The operation of the automatic cut-out (described 
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in Fig. 2) in case of failure of the lamp to feed from any 
cause, or when the carbons are consumed, is produced by 
tripping the latch / and allowing the lever m to automatic- 
ally close contact with the cam n. 

All that is required to put the lamp back in circuit, after 
automatic extinguishment, is to turn the key b in the 
direction to switch the lamp out, and then back to switch 
it in, as before described. 

Both of the lamps just described are provided with cups 
below the globes, so that particles of carbon which may 
become detached are retained. The cup is held in place 
by a bayonet joint, and can be easily removed for 


cleaning. 
—— 2+ @ orow 


The Dorsett Conduit before the Subway Commission. 





At the last hearing of the New York Electrica! Subway 
Commission, considerable time was devoted to the ex- 
planation of the Dorsett Underground Conduit, which was 
illustrated and described in our issue of August 29. With- 
out entering into this anew, we give some of the interest- 
ing points brought out by Prof. Elisha Gray, who spoke in 
behalf of the system, after a few introductory remarks by 
Mr. Dorsett. Prof. Gray said : 

‘Ido not propose to go into the wire question at all. 
We have adopted a system like this: We run a conduit 
system, and let any man who wishes to put in wires, put 
whatever wires he pleases in there. He may adopt any 
form of insulation he has a mind to, or no insulation, as 
one man has done in a single instance, and finds it to work 
very well; but, of course, we do not recommend that. 
We treat the conduit merely as a receptacle for wires, and 
we deliver them through streets and into every block. We 
have laterals running from the main man-holes at the 
corner of each street, running into the area ways of the 
various blocks in the city, and from that point the distri- 
bution is made for that particular block. 

‘*Our system aims to run down every other street. as 
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PERSPECTIVE AND SECTIONAL VIEWS OF THE MECHANISM 


other pipe contains the wires of circuits used in local com- 
munication and inter-communications, such as telephone 
lines, fire and burglar-alarm circuits, and the like, while 
the third contains the circuits used for electric lighting, 
transmission of power, or those industrial and domestic 
applications of electricity which require powerful cur- 
rents. 

‘‘The lines are run through the streets of a city, at such 
a distance below the surface as will insure protection 
against bending or injuries from repair of the streets, sub- 
sidence of the surface soil, and the like. Generally, and 
whenever convenient, the lines are run midway between 
the buildings on either side of the way, and with the 
trunk line between the other two. 

‘* At the intersections of the streets the three lines are 
run into what are termed man-holes—that is, subterranean 
chambers large enough to permit a man to enter them for 
obtaining access to the pipes, or conductors, therein. 
These man-holes are constructed in a way to keep out 
water, moisture, moist air, sewage, illuminating and sewer 
gases and other matter, and are provided with suitable de- 
tachable double covers. The pipes pass through their sides 
and the wires can be carried from one pipe to another, as 
may be required. : 

** Between the man-holes, and along the blocks, or 
squares, are numerous subterranean chambers, which are 
called hand-holes. These are placed as nearly as practi- 
cable opposite the dividing lines, between the buildings, 
so that in places where the buildings are of about the 
same frontage two hand-holes are required for each group 
of four houses, as will shortly be explained. 

** The hand-holesare for the purpose of running branches 
from the two pipe lines, on either side of the trunk line, 
which latter does not pass through them. They are much 
smaller than the man-holes, though constructed on the 
same principle. The pipes containing the signaling, and 
those with the electric-light wires, enter these boxes, and 
one or more of the wires or branches from the same are 
brought up to a higher level, and taken off into smaller 
branch pipes to the buildings. Four of the smaller pipes 
run from each hand-hole, one to each of the four nearest 
buildings, and in laying the hand-holes and branches it is 
desirable to locate the former as near as possible to each 
other in order that all the branches may be placed in 
laying in one small trench. Of the two branch pipes thar 
run to each house, therefore. one contains the wires of an 








electric-light circuit, the other those of telephone or othet 


FIG. 7. 
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Telephonic Relays. 


To the Editor of The Electrical World : ag 

Sm: In my letter as published in THe Execrrica, 
Wor-p of Oct. 10th, I undertook to offer the information 
your inquiring subscriber desired. The instrument de. 
scribed by me is called a Relay in the German government 
telephonic service, and acts as such to the extent of trans- 
ferring electrical impulses from one wire to another which 
is an entirely distinct and independent circuit. You say 
‘*a true telephonic relay must, as in telegraphy, transmit 
a powerful impulse under the action of a very weak one.” 
Such an instrument as you describe is known in America, 
telegraphic service as a repeater. The relay simply actuates 
a sounder, or its equivalent, a repeater, through the 
medium ofa local battery. The impulse from the latter 
is less ‘* powerful” as you term it for distant transmission 
than is the original pulsation upon the main line. In this 
sense a telephonic relay would be an instrument operated 
by the feeble telephonic currents arriving over a line, this 
relay to be capable of actuating a separate instrument pro- 
ducing a louder sound in the receiving office, as in the 
case of a Morse relay and sounder. R. G. Brown. 

[The last sentence of Mr. Brown’s communication ex- 
presses exactly what a telephonic relay ought to be. We 
may quote the following from Mr. Wm. Maver’s book. 
‘The Quadruplex.” ‘‘The instruments composing an 
automatic repeater do relay the message from one wire to 
another, which is exactly what the relay did when its pres- 
ent name was given to it by Morse. * * *”’—Eps. E. W.] 





‘Going for a Monopoly.” 





At the meeting of the ‘New York Board of Trade and 
Transportation, on the 14th mst., the recently abandoned 
telephone suit came up for discussion, and the following 
resolutions were adopted unanimously : 

Whereas, In consequence of well-supported allegations 
that the Bell telephone patents were obtained through 
fraud and misrepresentation, the Attorney-General of the 
United States permitted the United States District Attor- 









Fig. 6. 


OF THE WOOD DUPLEX LAMP. 


you will see. By that means we can touch every block [signaling circuit. In the case of the former there may | ney at Memphis to begin a suit for the annullment of said 
without running in every street, and then an occasional | be one or more leading and return wires for the same| patents; and 
cross conduit cutting all of these through the other way | house circuit, or the leading wire or wires to one house, 


just often enough. It is not necessary to put those 


|and the return wire or wires from another. 


Whereas, Attorney-General Garland subsequently _ re- 


This is| voked this permission because he was interested in the 


through every other street, but every four or five blocks, | obviously a matter of choice, and not essential to the main,| stock of a competing company, and it was therefore 
just often enough to make it convenient to get from one | features, that of isolating the electric-light cireuit from | deemed improper for him to grant such permission : 


side of the city to the other, and laterally if you wani to 
do it. That is a question that is wholly determined by 
the need of any particular locality.” 

In answer to a question by Dr. Moses, regarding the 
feasibility of running electric light and telephone circuits 
together, Prof. Gray repl‘ed: ‘I know the result of tele- 
phone and telegraph service when run near together. Of 
course, we all know that telephones are more easily 
affected than any other class of wire. There is no diffi- 
culty in working electric light and telegraph wires to- 
gether. There is no difficulty in working electric light 
wires and telegraph wires in the same conduit, if you will 
let me put the wires in and fix them as I want them. 
But as a precaution which any one would naturally take, 
we prefer to have all the heavy current wires in a duct 
by themselves.” 

At the conclusion of Professor Gray’s remarks, Mr. Dor- 
sett gave his idea of the system as adapted to the needs of 
New York City, as follows : 

‘* The system comprises main and branch pipes, or con- 
duits, in which the conductors are carried in the manner 
hereinafter specified. The main consists of. three separate 
and independent pipe lines ; one containing such wires as 
are required for communication with distant points, or 
other cities, and which are designated as trunk lines ; an- 





| the others, 
“The material is an insulatiog compound, containing 
| coal-tar, paraffine, silicious sand, pulverized ashes and cin- 
ders, oxide of manganese and ammonium chloride, in 
| certain proportions. 


| 


' 


_ferring it to all others. The joints between the sections of 
the pipes may be either of metal, or the entire conduit 
may be made from the insulating material alone. I make 
the man-holes of this material also. The hand-holes are 
also made of this material. 

| “Inasmuch as the mains are buried deep, and are of com- 

| paratively large size, they are advantageously made of the 
insulating compound alone, but it is extremely undesira- 

_ble to bury the branch pipes deep, in fact they should be 

| but little below the surface or flagging of the street, and 

|as they carry, usually, only one or two wires, they should 


insulation are obtained.” 





tem in New York. 





Resolved, That the fact of the Attorney-General being 
interested in a competing telephone company is not suffi- 
cient reasom*for stifling a judicial investigation of well- 
supported charges of fraud in the issuance of the Bell pat 
ents; that the extraordinary efforts made to prevent this 


| ‘ This material I use for the mains of my system, pre-| judicial investigation furnish a strong presumption of the 
| truth of these charges, and the public interest demand 


that they should be investigated by judicial process or iv 
some other thorough and efficient manner. 

Resolved, That while we recognize the right and justic« 
of capital invested in patents receiving liberal compen=*- 
tion, the manner in which the public have been treated in 
this city by the combined telephone companies is entirely 
unjustifiable, and that in the opinion of this board no good 
reason can be shown for charging the citizens of New 
York, where a large telephone business is transacted. 
$12.50 per month, when the charge in other communities 


be made quite small. Instead of making them, therefore,’ where a much smaller business is done averages from #4 
of the compound alone, I use iron pipes which are filled to $5 per month, and it is generally admitted that the lat 
with the compound, through which passages are formed ter rates are largely remunerative. 

for the wires. By this means the requisite strength and | 


Resolved, That the parties engaged in testing the validity 
of the Bell patents are entitled to the thanks of the public, 


In answer to a question, Mr. Dorsett said that no esti- and that they should be encouraged to continue this test 
mate had been made of the cost of putting down his sys- | notwithstanding the Attorney-General’s private interests 


have unfortunately interfered with the first attempt. 
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¥ The Zipernowsky-Deri Secondary Generators. 


The distribution of electricity by secondary generators, 
but a short while ago in the experimental stage, may now 
be said to have attained a permanent place among the 
practical systems in use. The system of Gaulard and 
Gibbs, described by us a few months since, was the first 
of this kind which was put upon a practical basis, and 
notwithstanding the claims of priority made by others as 
regards originality of invention, Gaulard and Gibbs de- 
serve credit for their pioneer work, as it may fairly be 
called. The feasibility of the system once demonstrated, 
it is not to be wondered at that other constructors have 
taken up the idea and worked on similar lines. Among 
these Zipernowsky and Déri have been most successful, 
and their apparatus, now in operation, supplies current 
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for 1,000 incandescent lamps at the Budapest Exhibition. 
Although similar in principle to that of Gaulard and 
Gibbs, their apparatus and method are entirely different, 
and must be looked upon as decidedly original. 

In order to show in what the difference between the two 
systems consists, we will state briefly that in the Gaulard 
and Gibbs system the secondary generators are placed in 
series and the regulation is effected by keeping the current 
constant. In the system under consideration, on the con- 
trary, the secondary generators are placed in parallel or 
multiple are and the electromotive force is maintained con- 
stant. The analogy between these and the arc and incan- 
descent systems of lightning, in which the same conditions 
are maintained, is obvious. It follows, that no matter 
what the number of generators in circuit, the operation of 
each one remains unaffected, since the potential at the 
terminals is a constant one. As in the previous sys- 
tem, the inducing current is furnished by a pri- 
mary alternating current dynamo, the current from 
which is led to the primary coils of the second- 
ary generators. All the inventors have started out 
with the idea of making the inductive effect between the 
coils as great as possible, This may be accomplished in 
three ways: first, by increasing the number of current 
pulsations or changes of direction ; secondly, in bringing 


sible. The principal forms of generators constructed on 
the above principles are shown in the accompanying illus- 
trations. 

In its elementary form the apparatus is a ring of iron, 
which is wound in such a manner that no poles can be 
formed. Fig. 1 shows a ring similar to that of Gramme, 
having wound upon it alternately the primary and 
secondary coils. An exactly opposite method is adopted 
in the apparatus shown in two views in Figs. 2 and 3. In 
the latter design, copper and iron have changed their 
relative positions. The core here consists of insulated 
copper wires, which constitute two or more helices. 
These can be wound in various ways, and are then cov- 
ered with an insulating layer of cotton shirting dipped in 
shellac. This core is then closely wound with insulated 
iron wire, and the arrangement is a very efficient one. 
The iron wires act as a protecting armor for the copper 
wires, the terminals of which may be seen emerging ftom 
the slit between the iron shield. 

In all these apparatus the generation of Foucault cur- 
rents is reduced to a minimum, and the heat produced is 
very small. It has also been demonstrated that only from 
1 to 2 per cent. of the current i3 required to excite the 





Fig. 3. 


iron magnetically, and that from 4to 1 per cent. of the 
total energy is consumed ia the copper coils. 

Figs. 4,5 and 6 show some additional modifications. 
The columns as well as the box-shaped style consist of 








Fig. 2. 


the primary and secondary coils as close together as pos- 
sible ; and finally by increasing the size of the iron, the 
changing magnetism of which acts inductively upon the 
voils. In the ordinary alternating current dynamos the 
iumber of pulsations varies between 100 and 800 per second. 
The builders of the Zipernowsky-Déri apparatus have found 
that 120 alcernations per second are sufficient for a good 
effect, They have also determined that the best method 
of increasing the efficiency of such apparatus is the last 
of those mentioned above, viz., to make the magnetized 
'ron as effective as possible. 

The secondary generators of Zipernowsky and Déri are 
constructed in such a manner that no useless spreading of 
the magnetic lines of force can take place, so that all cur- 
' Tent-carrying coils are placed in a nearly homogeneous 
agnetic field, Hence the inductive effect in every ele- 
ment of the wire is practically equaland as great as pos- 
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layers of sheetiron, lackered or separated by’ paper, and 
built up so that the copper wires which penetrate them 
are perpendicular to the plane of the sheets. 


>> 





A Simple Remedy for a Possible Danger. 





In our last issue we gave an account of a danger which 
Dr. John Hopkinson pointed out as liable to occur in the 
employment of secondary generators. It will be remem- 
bered that, as demonstrated, the electro-static- capacity of 
the transformer, if above a certain amount, might prove 
dangerous to life if contact were made between the two 
terminals, and notwithstanding the low electromotive 
force of the secondary generator as such. In reply to this, 
Dr. J. A. Fleming points out a simple method of obviating 
this possible danger. He says: 

** As soon as Dr. Hopkinson’s communication appeared 
it occurred to me that this source of danger could be re- 
moved by connecting one wire of the secondary circuit to 
earth, and that in this case, even if the secondary genera- 
tors have electro-static capacity other than a very small 
quantity, this device will effectually prevent electro-static 
accumulation of electricity in the secondary circuit, al 
though a certain small loss of energy will result from the 
charging and discharging of the secondary generator by 
electro-static induction. 

** At the Inventions Exhibition, accordingly, the experi- 
ment was immediately tried by taking a wire from one 
ide of the secondary wire, and connecting it to a good 


ness of the lighting. I mentioned this safeguard against 
this possible electro-static accumulation to Dr. Hopkinson 

and I have his permission to state that he considers it a 
complete insurance against any such danger as that to 
which he has called attention. 

* It is satisfactory to find that so simple a means re- 
moves a doubt that might otherwise have arisen in the pub* 
lic use of secondary generators in connection with electric 
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Dynamos in the New York Aqueduct Work. 


To the Editor of The Electrical World : 

Sir : In your issue of the 10th inst. there appears a com- 
munication from Mr. H. W. Spang on the subject of 
“Electric Lighting in the New York Aqueduct.” In it 
there is a statement tothe effect that a machine at shaft 
No. 19, replaced by a Ball machine, was burnt out, owing 
to the long run, and that machines were frequently 
stopped during the 23} hours’ run to allow their armatures 
to cool off. As the ‘‘ burnt” machine referred to was one 
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placed there on trial by the Brooklyn Electric Construc- 
tion Company, with which I am connected, and as the 
above statement is somewhat misleading, I take the lib- 
erty of replying to the same. 
In the first place, the machine or dynamo at shaft No. 
19 was run for four weeks continuously, 23 hours per day, 
stopping half an hour at noon and half an hour at 6 P. m! 
daily and stopping at no other time, unless by reason of 
cessation of work at the shaft, no stoppages to allow the 
armature to cool being necessary. 
In the second place, the dynamo was not ‘* burnt out” 
then or since. It has been in continuous operation ever 
since at our factory, working ten hours per day, being in 
use as a testing machiné, and can there be seen at any 
time by any one who may wish to see it. After it had 
been run for four weeks, it was found that the insulation 
on the rear end of the armature had been rubbed off by 
coming in contact with the pole-piece of the dynamo, and 
its use was discontinued and a new armature was substi- 
tuted. The break in the insulation was repaired, and the 
armature has been in continuous operation ever since, as 
before stated. ‘ This occurrence may have given rise to the 
idea that it was burnt out, which was not, the case. 
Lastly, the dynamo was removed from other causes 
from shaft No. 19, of a financial nature, which it is un- 
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necessary to discuss in this connection, and not on account 
of stoppage or being burnt out, as its ability to run its 
proper quota of lights at their full candle-power was never 
questioned, This dynamo was subjected to as severe a 
test as any machine could be put to, Shaft No. 19 being 
one of the worst on the whole line of the aqueduct to light, 
by reason of the great amount of moisture—it being al- 
most impossible to keep the lines free from grounds on 
this account, so that the dynamo, instead of furnishing its 
normal current of 10 ampéres, was forced to supply 14 to 


the test, and is now just as good as when first made. 

With all due respect to Mr. Spang, I think he has been 
mistaken in his information, and that he would not have 
made the above statement had he fully understood the 
facts in the case. E. R. KNOWLES, Electrician. 4 








earth, This does not interfere in the least with the steadi- 


New YorK City. 


15 ampéres, notwithstanding which it successfully stood- 
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A Practical Underground System. 





One of the most practical systems, and one of the very 
few operative lem, sr systems, prong before the 
Electrical Subway mmission of New York City, is 
that of the Standard Underground Cable Company. In 
view of the fact that this system has been so largely 
adopted by the United States Government in Washing- 
ton, is now to be employed by the New York City fire 
alarm service, and bids fair to be tried here on a very ex- 
tensive scale, it may be well to give in extenso the case for 
the company, as presented last week. 

Mr. G. L. Wiley said: I have the honor to present a 
statement and drawings of the gre ge cable s 
tem of the Standard Unde: zround Cable Company for 
telegraph, telephone and electric light uses. The insulat- 
ing material used by this company is a hydro-carbon cont- 

und of very low specific inductive capacity and the 

ighest attainable insulating qualities—in fact, very much 
in excess of that practically required in the working 
of any telephonic, telegraphic or other electrical system. 
From actual measurements made by Mr. Frank L. Pope 
for the New York Fire Department on cables of our light- 
est insulation, the insulation resistance was found to be 
946 megohms per mile. The insulating compound being 
an inorganic substance, there is thus no reason to antici- 
pate any deterioration from time and use, and this has 
been abundantly proven by the results in the cables of this 
manufacture longest in use. 

Even so good an insulator as gutta-percha cannot be 
handled without danger at a higher temperature than 100 
degrees Fahrenheit, while at a temperature of 112 to 126 
degrees paraffine melts. Now, the heat in the steam-heat- 
ing pipes must be above the boiling point of water (212 de- 
grees), and a temperature much lower than 212 degrees 
will vaporize paraffine and destroy the usefulness of gutta- 

rcha and most other insulating materials. The vapor- 
izing or carbonizing point of our insulating compound is 
extremely high, so that cables. the conductors of which 
have been treated with this compound, can, with entire 
safety, be laid in close proximity to steam-heating ~~ (a 
rare and important advantage), especially in New York 
city, where so many steam-heating pipes are already in 
use in the principal thoroughfares, and where at any time 
additional pipes are liable to be laid alongside of existing 
underground cables. 

The Waring Anti-induction Cable.—The Waring anti- 
induction cables are manufactured in many forms to suit 
a variety of uses, and may contain any required number 
of conductors; but whatever the form, the general prin- 
ciple of construction is substantially the same in all. The 
conductor is first enveloped in a wrapping of fibrous or 
textile material, which is then satura and couted with 
our insulating compound, to which the name “ ozite” has 
been given, and the whole is afterward inclosed in a con- 
tinuous sheathing of lead, which is pressed closely around 
the insulated conductors, each conductor being separatel 
surrounded by the metal on all sides. This metallic sheat 
serves to perfectly screen each conductor from all induced 
currents from adjacent parallel conductors, making it the 
only absolutely anti-induction cable and the only cable in 
which telegraph, Laas gee and electric light circuits ma 
be worked side by side without interferiag the one with 
the other. The disastrous effect of induction on telephone 
circuits is so well known that no elaboration is needed. In 
the Waring anti-induction cable the inductive action from 
wire to wire is, of course, effectually cut off by the inter- 
vening shield of metal, a feature which renders the cable 
peculiarly well adapted for the telephone service. But not 
only does the construction of this cable prevent interfer- 
ence from induction in the cable conductors themselves, 
but also where air-lines are connected to even a short 
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length of the cable the latter is found to eliminate induc- 
tion. 

No underground cable that does not embody this anti- 
induction feature is adapted for a general underground 
system, in which telegraph, telephone and other electric 
circuits may be worked in the same cable. 

Branching and Looping.—In any general underground 
system facility of branching and looping is an important 
requisite, and this is a special feature in the Waring anti- 
induction cable. It will be observed that one of the ex- 
terior ridges of the cable shown in Fig. 1 is somewhat dif- 
ferent in section from the others, being provided witha 
sharp edge or corner which serves to designate the position 
of one particular conductor throughout the entire length 
of the cable. The position of one conductor being known 
enables the position of any one of the others to be readily 
determined; the principal object of this arrangement is to 
enable a branch or loop to be inserted into any one of the 
conducters of the main cable without disturbing the others. 
The way in which this loop is inserted into the cable will 
be understood by referring to Fig. 2; the branch or loop 
itself is usually a two-wire cable divided at the end for a 
short distance, as shown, and its conductors spread apart 
and attached to the severed ends of one of the conductors 
of the main cable which has been previously o for 
the purpose, after which the lead coating is made contin- 
uous by a soldered joint similar to that employed in fit- 
ting up water pipes. 

The cables are made in continuous lengths in the 
factory, and are divided into suitable lengths, for conveni- 
ent handling in transportation and laying and the ends of 
the lengths are united when laid, by a simple and efficient 
joint or splice. 

Compactness and Flexibility.--For trunk lines and gen- 
«tal street service 2,000 to 8,000 of these anti-induction 
cable wires (according to the style of cable used) may be 
laid in aLox onv foot square. Any of the forms of cable 
shown aboveare specially adapted for this purpose, as they 
are very flexible, are easily and quickly handled, and will 
pack in asmall compass, and their flexibility prevents all 














injury from the settling of the earth from the effects of 
frost or from other causes. By using the style of cable 
shown in Fig. 3 (an eleven-wire. double flat cable) fully 
8,000 conductors can be placed in a box or conduit one 
foot square. 

The Waring Bunched Cable.—The Waring bunched 
cables, Fig. 4, are made for telephone and tel ph uses, 
and any desired number of conductors, mp to i 00, may be 
bunched together and covered with a sing e metallic sheath 
or lead cb oo In these cables the same high insulation is 
attained, but the facility of branching and looping, and 
the entire freedom from induction, are not attained in such 
——- as in the Waring anti-induction cables just de- 
scri 


Electric Light Cables.—The Standard Underground Cable 
Company manufactures cables of different styles and con- 
taining various sizes of conductors.and thickness of insula- 
tion, both for arc and incandescent electric lighting. Figs. 
5 and 6 show samples containing conductors composed of 
strands of smaller wires; their high insulation and ncn- 
liability to injury from heating render them peculiarly 





Fig, 3, ; Fia, 4, 
well adapted for carrying the heavy currents required in 
are lighting. 


Conduit.—Many conduits have been invented through 
which itis n to draw the electric cables after the 
conduits have been laid and closed, but the majority of 
them seem too expensive for practical use, and there is 
always danger of injuring the cables in drawing them into 
the closed conduit. A very inexpensive and serviceable 
conduit can be made of hard yellow pine with a lifting 
cover to give easy access to the interior. A conduit of this 
nature, measuring one foot square inside, would hold from 
2,000 to 14.000 conductors. It may be objected that the 
cables should be easily accessible without again tearing up 
the streets for branching, looping or increasing the plant. 
In order to provide for such contingencies, a sufficient num- 
ber of man-holes can be established to answer all purposes 
of branching and looping; and the low first cost of this 
simple conduit will permit a saving sufficient to enable the 
various companies, when laying the conduit or box, to an- 
ticipate and provide in advance a sufficient number of con- 
ductors for their future needs. 

Laying.—The practice in laying this cable has been to 
dig the trench not over two feet deep, and sufficiently 
near the surface to avoid gas and water pipes, a foot or two 
outside the curb, lay the pine trough or box in the bottom 
of the trench, drive the reels, mounted like hose carriages, 
along, paying off the cable into the conduit as they move, 
filling wot vacant ein the box with nig or with 
earth packed solid; then fastening down the top of the 
box and filling in the ditch. Not more than one street 
block needs to be opened at a time and the work can be 
ver ee done without interfering seriously with gen- 
eral travel. ; 

Durability and Freedom from Interruption.—Aside 
from mechanical injury, the length of time which lead will 
last may fairly be taken as the lifetime of the cable. The 
cable is not subject to’ the destroying influences of wind 
and sleet storms, nor to el storms, and communica- 
tion is never interrupted. Once Jaid in the earth, it needs 
no further attention, and the outlay of 20 cent. per an- 
num required for repairs and renewals of air-lines is en- 
tirely obviated. : 

The workmanship of these cables is of a high standard 
of excellence; the company’s patented processes insure 
such a high degree of mechanical perfection in its cables as 
is not attainable by any other process, and every piece of 
cable before leaving the factory is carefully tested, in- 
spected and approved by the electricians in charge. The 
successful working of the lines which have been laid 
by this company is a sufficient evidence of the watchful 
care which been exercised. 

These cables are no longer in the experimental stage; 
they have been thoroughly tested for over three years, and 
up to this time have never failed. 

The underground cables of this company are in success- 
ful use by the Municipal Telegraph and Telephone De- 

rtment and by the National Government ments 
in Washington City, the Baltimore & Ohio Telegraph 
Company, the New York Fire Department, the Municipal 
Telegraph Department of Philadelphia, the telephone com- 
panies of Pittsburgh and Chicago, the United Lines Tele- 
graph Company, and by the Union Switch and Signal 
Company, and others on railroads, and in many mines 
throughout the country, etc., etc. 

To summarize, we claim for the underground cables 
hereby presented: 

1st. Extremely high insulation and very low specific in- 
ductive and electrostatic capacity. 

2d. Freedom from induction. 

3d. Elimination of induction on through circuits com- 

partly of air-lines and partly of cables. 

4th. Greatest facility of branching and looping. 

5th. Ease and rapidity of laying under ground, 

6th. Compactness and flexibility. 

Mag Durability and freedom from interruption when once 
aid. 

8th. The mechanical protection afforded by the lead 
covering. 

9th. Perfection of the mechanical work. 

10th. They have stood the test of time. 

In conclusion, and in corroboration of what we claim for 
our cables, we beg to refer to the letters and reports of 
tests contained in the pamphlet herewith submitted ; re- 
ports made both by practical and scientific men, many of 
mom are of national reputation, and many of whom use 
these cables daily in the transaction of their business. 

Among others who are to-day practically using our 
cables, are the Union Switch and Signal mpany, of 
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Pittsburgh, and the New York Fire Department. under. 
stand Mr. Frank L. Pope, now is connected with 
the former company, and I wou eeepeeiteee suggest that 
ee ee ayy gg l upon Mr. Pi ora a of his 

now in the premiees, and u perintende 
Smith, of the New York Fire Alarm Rereien, also present, 
for a report of his experience with the Waring cable, 

Mr. Pope, on being appealed to by the Commission, 
stated that he is a director of the Union Switch and Signa] 
Gompengs who have placed nineteen-twentieths of all the 
electrical railway signals and switching apparatus now in 
use in this country. After explaining the system used by 
the company, and the necenslty therein for reliable wire 
service, Mr. Pope stated that they had experienced great 
trouble with all the different kinds of wire used until they 
began to use the lead-covered wire of the Standard Com- 
pany, which had proved entirely satisfactory. Mr. Pope 
also informed the Commission that he made careful 
tests of the Waring cable for the New York Fire Depart- 
ment, which tests had shown a degree of pertovtion far 
beyond his expectations. The insulation of the cable, he 
stated, is of, an inorganic nature, not liable to change, and 
in his opinion this is an essential feature of any successfu! 
underground system. 

Mr. J. Elliott Smith, Superintendant of the New York 
Fire Alarm Service, informed the committee that his de. 
partment had used several sections of the Waring cable, 
varying in | from one hundred _— hundred feet, 
for the past eighteen months, and the results have been un- 
iformly satisfactory. The confidence of the Fire Commission 
in the reliability of this cable is proven, he said, by the fact 
that they are about to place all their circuits, one hundred 
and seventy in number, under ground by this cable, from 
bg de tong outward for several blocks in each direction, 

Following Mr. Smith, Mr. W. J. McElroy, electrician of 
the Standard Company, addressed the Commission for the 
pu . he said, ** not of explaining what his company 
might be able to do in the future, but to describe what 
they had already accomplished in the past.” 

r. McElroy stated that he had been connected with 
the Standard gy from the earliest hours of its ex- 
istence, and in hi 7 electrician was thor- 
oughly conversant with all the work done by that com- 


pany. 
The first piece of cable made by Mr. Waring was laid 
between the Vesta and’ Brilliant oil refineries on the 
Allegheny River in the early spring of 1882; this cable 
contained five wires and was a little more than halt a mile 
long. In the fall of 1882 this cable was continued on down 
to Pittsburgh, terminating -at a point on Duquesne Way, 
ment miles from the Vesta refinery, the upper end of the 
ne. 
This cable worked perfectly for both telegraph and tele- 
phone work. Among others who were attracted to Pitts- 
rgh by the reported success of the cable, for the purpose 
of personal examination, and who are consequen A well 
acquainted with the merits of this m, were Messrs. 
Frank L. Pope, of this city; W. H. Eckert, General Man- 
ager of the Metropolitan Telegraph and Telephone Co., of 
this city ; W. D. Sargent. of rooklyn Telephone Co. ; 
T. D. kwood, Electrician of the American Bell Tele- 
phone Co. ; George T. Williams, Superintendent for many 
years of the Western Union Telegraph Co., Cincinnati Dis- 
trict; Professor Dolbear, of Boston ; Superintendent J. 
Elliott Smith, of the New York Fire Department ;. Prof. 
John Barrett, City Electrician of Chicago; Henry Metz- 
ger, General Manager of the Pittsburgh Telephone Co. ; and 
vid McCargo, General Superintendent of the Allegheny 
Valley Railroad. This cable was laid in the ground with- 
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out box or other protection, and has suffered considerable 
damage at the hands of the natural gas pipemen. : 

The next work done by the compeny was in Washing- 
ton City. where, in the Fall of 1883, they laid for the 
United States Government a line of two cables connecting 
the Capito], Smithsonian Institution, White House, State, 
War and Navy De ts, and the Department of Pub- 
lic Buildings and Grounds, the distance covered being over 
two and a half miles and the total wire mileage thirty-two 
miles. In addition, they laid for the District Government 
a line of twelve wires from the Fire-Alarm_Head- 
quarters to their No. 4 Engine House on Virginia 
avenue, and a line of six wires connecting the headquar- 
ters with the District Building on Four and a Half street. 
the total wire mileage reaching about 14 miles. All of 
these wires work al and are in daily use. iw og 
and telephone wires are used in the same cable, side by 
side, without the slightest interference. } 

The question of connecting air-lines with cable wires 
having raised in Washington, as it isevery where, they 
made a thorough test of it by connecting one of their cable 
wires to an air-line running out eighteen miles to the Great 
Falls of the Potomac, and used the telephone with most 
excellent results. 4 

Captain F. V. Green, assistant to Major Lydecker, Engi- 
neer Commissioner of the District, was present and made 
a thorough test, and was entirely satisfied with the work- 
ing of the circuit. : 

Mr. McElroy continued : “‘ With the kind indulgence of 
the Commission, I will read extracts from some letters on 
the subject of our Washington system. Colonel A. F. 
Rockwell, in bis report to General Newton, after describing 
the Waring system, says: ‘These tests and experiments 
have been numerous and thorough ; they were conducted 
Curing a considerable period of time and by a large num- 
ber of persons. The detailed results, interesting and im- 
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~~ e+ gre embodied in the various letters which accom- 
portent, Ore eet and to which special attention is invited. 


observati 
and practical working for both telegraph and 
telephone purposes, I elecenoant Gabbe ¢ that the cable 
laid by the Standard Un ble Company fulfills 
all the requirements of the service as an efficient and prac- 
tical substitute for the present overhead “ 

‘‘In acomparative test made between an air line and 
this cable, the underground line was very decidedly the 
better one, being free from many, if not al/, the disadvan- 
tages of the old system.” cer F. Baird, Secretary 
Smithsonian Institution, Washington, D. C. 

‘The theory of this cable is scientifically sound. ; Its 
anti-induction feature consists in the use of metallic screens 
between the wires, a device the effectiveness of which was 
first pointed out by Professor Henry. Inthe test a 
remarkable may 9 from extraneous noises was . obaenr st» 
he articulation, in consequence, being sharp clear. 
The Waring cable, both by its excellent insulation, ee: 
tection from induction, and the facility of laying, admir- 
ably fulfills the requirements of a first-class underground 
conductor.”—George F. Barker, University of Pennsyl- 
vania, Philadelphia, Pa. ; 

‘Special e ents made by me on this cable, indi- 
cated that w the leaden covering of the cable was 
grounded, the induction sounds were decreased in yolyme 
by about 98 per cent.”—S. P. Langley, Director Allegheny 
Observatory, heny City, Pa. . 

“The wires of this cable connecting some of the Gov- 
ernment departments are found to highly insulated, 


d the practical tests for telephonic were emi- 
ble retardation or i 


nently satisfactory. No 
tion.” —W. B. Hazen, . and Brevet Maj.-Gen., Chief 
Signal Officer, U. 8S. A., Washington, D. C. : 

‘The insulation remains perfect on all the conductors in 
the Waring anti-induction cables laid for my department 
in the fall of 1883, and the entire works as well as 
could be desired for both telegraphic and telephonic ser- 
vice. In fact, I have found your cable better ada for 
mania te ph and telephone service than any other 
form of cable I have yet seen, for the reason that it may 
be looped to and from any given point as successfully as 
air lines. I have been in the service constantly since the 
summer Of 1868, and in all this experience, have not used 
any system of wires so thoroughly reliable as I find this 
cable to be.”—Henry R. Miles, General Superintendent 
Telegraph and Telephone Service District of Columbia, 
Washington, D. C. 

“As amedium for telephone communication, this cable 
is, without doubt, the best in the market. The feature 

iar to this cable is its anti-induction qualities. Tele- 
graph circuits working in the same cable with telephone 
lines produce no disturbance whatever on the latter, a 
result which, so far as I know, is attained in no other 
underground cable. Air lines of different lengths were 
connected to the unde d wires, not only without 
difficulty, but with a marked im ement over the all-air 
line service.” — , electrician, Washington, D. C. 

“ yy en a the tel P aay of the Balti- 
more elegraph Company duri Chicago con- 
vention, we used in transmi ting bulletins to the White 
House, the Capitol and the various executive departments 
of the Government ten and a half miles of the Waring 
anti-induction underground cable in connection with our 
direct air lines to the convention hall in Chicago, and the 
working of the air lines and the cable wires was as nearly 
potent as could be desired. I am satisfied that this is the 
est underground that I have ever seen or tested, 
and I believe it is the best cable now offered for any use, 
meeting as it does all requirements of tel h and tele- 

hone service.”—W. H. Clarke, more & Ohio 

elegraph Co., Washington, D. C. 

‘Since the Waring anti-induction cables on Four and 
a half street were connected up on Dec. 12, 1883, they 
have been in daily use. No complaint of any kind has 
ever been made as to the service: no message has ever 
been delayed ; no wires have ever been crossed ; there is no 
‘‘ cross-talk” whatever between the wires in the same 
cable, and none of the buzzing so common with overhead 
telephone wires. These cables have been in constant use, 
without a fault, for telephone, apr, es and fire alarm 
vurposes.”—F, V. Green, Captain of Engineers, U.S. A., 

jashington, D. C. ( 

‘The Waring anti-induction cable in Fairmount Park, 
connecting the Belmont Pumping Station and Belmont 
Reservoir, was laid October 4th, 1884. It has been frequent- 
ly measured and tested, and the insulation remains as per- 
fect up to this time as when first laid.”—D. R. Walker, 
Chied of the Philadelphia Electrical Dept., Philadelphia, 

a. 

‘In all cases where we have used this cable it has proved 
entirely satisfactory, coming fully up to the claims which 
you have made for it, and we believe it will prove the most 
durable underground conductor that we have yet used. 
This expression is fully carried out in the large orders 
which we have placed with you recently. We can cheer- 
fully recommend it to parties wishing such conductors, 
and especially for places where the durability of other 
wires might be questioned.”—-The Union Switch and Signal 
Co., C. H. Jackson, General Manager. é 

‘ We have, during the t summer, laid in Pitts h; 
for the Bell Telephone Company there, more than 
niles of wire, and in Chicago, for the Bell Company. of 
that city, nearly as much more.” 

Mr. Shelbourne: Was the cable laid for these two 
companies of the bunched style or anti-induction ? 

Mr. McElroy: That laid in Pittsburgh was of . both 
kinds, and in Chicago we all bunched cable.’ The 
washington cables were all of the Waring anti-induction 

ern, 

To the Commission: As a result of over four years’ 
work, we have cables working to-day, and working suc- 
cessfully, in Pittsburgh, Was n, Philadelphia, New 
York, Chicago and Milwaukee. We have demonstrated 
the anti-induction qualities of the Waring cable, and its 

igh insulation, and so far as we have gone, have not en- 
countered any of the predicted electrical bugaboos of 
underground work, The company is willing to guarantee 
fe work, and its guarantee is as good asa United States 


as an evidence of the successful working of the cables 
of this company down to the present day, Mr. McElroy read 
“number of telegrams just received from parties now 
using the cables; among ‘others, one from the Navy De- 
partment stating that the Standard underground Wires 


| Snvall 

were the only ones which had successfully withstood the 
‘test of the previous night’s storm. . Another from Supt. 
Miles, of the Fire ent of Washington, said: ‘‘ The 
Waring cable has worked well continuously since laid, 
nearly two years ago.” Telegrams from the White House, 
War Dennienens and Smithsonian Institution were of like 
tenor. A letter from General r Jackson, of the 
Union Switch and Signal Company, said: ‘‘ Your lead- 
covered cables are giving universal satisfaction in the rail- 
way service of the country.” 
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A New Method of Printing Morse Characters. 





Netwithstanding the acknowledged advantage of re- 
ceiving telegraphic messages by sound, printing instru- 
ments are still used, and in Germany to a considerable ex- 
tent. In these instruments the printing wheel, as is well 
known, is placed parallel to the length of the paper, as 
shown in Fig. 1. This disposition necessarily gives great 
length to the dot and prolongs the imprint of the dash. 
In order to distinguish them, the speed of the traveling 
paper must be a comparatively high one, and hence a 
single word is spread out over such a length that it can 
hardly be taken in at a single glance. To remedy this 
defect Siemens and Halske have recently introduced a 
new method of printing which is decidedly ingenious. It 








consists in merely placing the printing wheel at right 
angles to the paper. By this arrangement, which is shown 
in Fig. 2, the dot is represented by a thin line and the dash 








by a thick one. This permits the characters to be placed 
closer together, while it is a decided help in reading, as the 
dots and dashes are decidedly different. The amount of 
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Fig. 3. 


paper required is very much less, and tests have shown 
that 60 per cent. can be saved thereby. The characters 
being close together, reading is made very easy, as is 
shown in Fig. 3, in which both styles are compared. The 
upper line shows the ordinary method, and the third line 
the improved. The second line, curiously enough, is ob- 
tained by using oil paint instead of a thin aniline color. 
This new arrangement can be very easily adapted to the 
instruments in present use, and it is probable that the 
German government telegraph department will alter its 
printers accordingly. 
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Pneumatic Transmission of Telegrams. 





A very large increase in the number and extent of the 
pneumatic tubes in England was necessitated by the trans- 
fer of the telegraphs to the State, and subsequently a 
greater increase accompanied the removal of the central 
station, in Telegraph street, London, to the new general 
post office ; and now a further increase in the number has 
been rendered necessary by the increase of traffic due to 
the “ sixpenny” telegrams. The following particulars, 
compiled from an official-source, are not without interest : 
In London there are 78 tubes, of a total length of 28 miles 
775 yards, the largest being from the post-office to the 
House of Commons (with West Strand intermediate), two 
miles 353 yards. The tubes in London are worked by four 
engines, each 50 horse-power (indicating 130 horse-power 
each), condensing, three working and one spare. In Liver- 
pool there are 14 tubes, of a total length of 5 miles 1,076 
yards, with three engines, each 30-horse power condensing, 
two working and one spare. In Manchester 5 tubes, one 
mile 354 yards, with two engines, each 10 horse-power, one 
working and one spare. Birmingham has three tubes of 
917 yards only, worked by one 6 horse-power engine. 
Glasgow possesses six tubes of a length of one mile 1,208 
yards, with one 20 horse-power engine. Newcastle, one 
tube, 460 yards, with one 8 horse-power engine ; and lastly, 
Dublin has 5 tubes of a length of one mile 954 yards. The 
total number, therefore, of these tubes (almost all being of | 


462 yards. To obtain the power necessary to forward and 








receive the ‘‘ carriers” containing the messages 14 engines 


are required, of a total nominal horse-power of 864. There 

are in addition about 95 shorter hand-worked tubes, which 

are at various less important places. 
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The Western Union Report, 





The annual meeting of the Western Union Telegraph 
Company was held on the 14th inst. The report of the 
President, Dr. Green, submitted to the stockholders after 
approval by the Executive Committee of the Board of 
Directors, recited that of the $80,000,000 capital stock of 
the company $20,969 is still held in the treasury of the 
company, and the bonded debt was divided as follows: Six 
per cent. bonds, due March 1, 1900, $911,250; 7 per cent. 
bonds, due May 1, 1900, $4,920,000, and 7 per cent. bonds, 
due May 1, 1902, $1,373,000, making a total of $7,204,250, 
against which the company places a credit of $329,364.34, 
representing sinking fund appropriations not yet used for 
redemption of bonds held by the Union Trust Company, 
Trustees, leaving the actual figures at $6,874,885.66. Dur- 
ing the year sterling bonds, due March 1, 1900, amount- 
ing to £2,100, were redeemed by the Trustees of the sink- 
ing fund. 

The business of the year was itemized in the report as 
follows : 





RONEN, SEY hs SOG eb ass eins po sss spc tenauacese $4, 157,468.89 
Revenues, year ended June 30, , 
Cn ea Pee ye ia $17,706,833.71 
Expenses, same period............ 12,005,909.58 
PEER he Rchas cb buss hatwin ce Mabhce Sr uwe et 5, 700,924.13 
UNS Cas ties oid oos-4 cas > dies bv cow Gio S wae baee $9,858,393.02 
From which there was applied : 
i Bs Oy a ree $4,999,325.41 
For interest on bonds.... .......... 95,072 


495,072.50 
For sinking fund appropriations... . 39,991.00—5,534,388.91 


Surplus, June 30, 1885..................... $4,324,004.11 
The expenses for the year were : 

For operating and general expenses............... 8,544,553.79 
For rentals of leased lines............ .......0000- 1,822,542.58 
For maintenance and reconstruction.............. 1,146,871.49 
| Aone ook REE RPE OTE BE ES ee 301,731.76 
For equipment of offices and wires................ 190,209.97 

Total expenses, as above.................... $12,005,909.58 


To reduction in rates is charged the falling off in gross 
revenues, and the leasing of wires is reported as not 
a profitable enterprise ; but there has been an increase in 
rentals of offices in the company’s buildings, and revenues 
from investment in telephone and other companies are de- 
clared to have been well maintained. At present the com- 
pany has 147,500 miles of poles and cables ; 462,283 miles 
of wire, and 14,184 offices. During the year 42,096,583 
messages were transmitted. The profits, by this showing 
have been less for the last year than for any year since 
1879. In 1880 the profits were $5,833,937.79 on 233,534 
miles of wire ; in 1881, $5,908,279.72 on 327,171 miles; in 
1882, $7,118,070 on 374,368 miles; in 1883, $7,660,349.58 on 
432,726 miles ; in 1884, $6,610,435.70 on 450,571 miles, and 
in 1885, only $5,700,924.13 on 462,283 miles, or nearly twice 
the mileage of 1880. In commenting on this exhibit 
President Green pointed out that the outlay for construc- 
tion and new properties this last year amounted to $676,- 
449.88, less than required in a good many years. 


The report contains the following exhibit of revenue and 
disbursements of the company for nineteen years from 
July 1, 1866: 


eee ee eee eee ee eee eee ee ee 


Making an te, June 30, 1885, of... $78,356,018.53 
During this pe iod there was applied: 

For cash dividends to stockholders 
rad dividend payable July 

MEY 2 Eisla 4 Ge bNs b cco dwells big $44, 130,029.58 

For cost of 59,60614 shares of 
Western Union Telegraph stock, 
pure and -owned by the 
company, which was distributed 
to stockholders in 1879......... 

For cost of 72,010 shares of ' At- 
lantic & Pacific Telegraph stock, 
purchased and owned by the 
company, the proceeds of which 
in Western Union stock were 
distributed to stockholders in 

3 BOE S oles bones coanebe scareiicee 
or interest paid on company’s 
NINN s.0's.ais: sinib'es Shick bo ahs a 

For cost of 396 41-100 shares of 
Western Union stock, purchased 
and owned by company, which 
were cancelled to make the ca 
ital stock, after the issue of the 
a stock in 1881, exactly $80,- 


ee ee ey 


8,802, 198.90 


1,806,250.00 
7,695,803.09 


26,836.00 


on bonds and for sinking funds, 
accrued to June 30, but then not 


yet due and payable.....,...... 106,086.64 


————  58,067,204.21 


LOAViNg © GUTUIUS OF... o's ccc ceccccccecs $21,288,814.14 


The surplus, with the exception of $4,324,004, is repre- 
sented by securities of various kinds, and on account of 
which assets a stock distribution was declared 1881 to the 
amount of $15,526,590, leaving a balance of $5,762,224 
Of this balance $5,369,945.11 has gone into the plant, and 








is of precisely the same character as the accumulation 
and investment in new properties of $15,526,590 prior to 


lead, 2} inches diameter) is 112, of a total length of 39 miles ' 1881, which, after the most exhaustive investigations in 


the courts, was finally decided by the Court of Appeals 
of the State of New York to have been legally and 
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properly capitalized by the issue and distribution of capital 
stock to an equal amount thereof. 

Of the $44,130,029.58 paid to stockholders in cash divi- 
dends during the last nineteen years, $22,996,102.24 have 
been paid in dividends since the consolidation of January, 
1881 ; and in addition thereto, $5,369,459.11 have been ad- 
vanced and paid within same period for new and addi- 
tional properties —making an aggregate of $28,366,047.35 
paid out of the net revenues of the company since the date 
of its present capitalization, and within four and a half 
years. 

From January 1,:1881, to June 30, 1885, $6,369,945.11 
were expended for construction and purchase of new lines, 
and for telegraph and telephone stocks, real estate, and 
other new property. Of this $1,229,915.22 (expended be- 
tween January 1 and September 30, 1881), were appropriated 
out of the profits prior to October 1, 1881—$1,000,000 were 
provided for by that amount of bonds sold, and $4,324,- 
004.11 have been advanced (since October 1, 1881), from 
the surplus June 30, 1885. 

The surplus of $4,324,004,.11, not represented by securities, 
is that shown in the quarterly statement for June 30, and 
represents only the accumulated surplus since October 1, 
1881, when appropriations out of earnings for construction 
and new property were suspended. The moneys necessary 
to meet these outlays have. nevertheless, continued to be 
advanced from the treasury as a construction to tloanhat 
amount, reserving the right to replace such advances from 
the sale of assets. The whole accumulated surplus since 





. THREE-SPINDLE “SENSITIVE” DRILL. 


the capitalization of previous surplus by the issue and dis- 
tribution of capital stock in January of 1881, is $5.762.,- 
224.14. Of this surplus $5,369,945.11, as previously stated, 
has been invested in new and additional properties, in 
addition to the $1,000,000 derived from the sale of bonds. 
Col. J. C. Reiff offered the following: Resolved, That a 
committee of five stockholders of the Western Union 
Telegraph Company be appointed to examine and audit 
the accounts covered by the totals contained in the annual 
report read to-day, the committee being authorized and 
directed to submis a detailed report in printed form to the 
stockholders by mail. This was rejected. Col. R. C. 
Clowry, of Chicago, was put in the place of Mr, John 
Pender, member of Parliameaot, and the rest of the old 
board of Directors was re-elected, Col. Reiff continuing 
intractable to the end and scratehing from his ticket the 
names of Jay Gould, Russell Sage Cyrus Field, and two 
or three of their intimates. The Board of Directors met on 
the 15th, when the present officers of the company were 


re-elected. 
e- & oo eS 


Three Spindle ~ Sensitive” Drill. 


In the manufacture of electrical apparatus, where accu- 
racy and speed of work are required, a reliable drill isa 
great desideratum. This is especially the case where a 
large number of the same parts haye to ve drilled exactly 
alike, as in the manufacture of arc and incandescent 
lamps. For such purposes the “Sensitive” drill, shown 
in the accompanying engraving, and lately brought out 
by Mr. Dwight Slate, of Hartford, Conn., is very con- 
venient. The spindles are 4 inch in diameter, 234 inches 
long, made from the best tool steel, the weight of the 
same being counterbalanced by a flat coil spring. The 
spindles are adjustable on the column by the movement of 
the lower arm, toan extreme distance of 12% inches from 





table to bottom of spindle, and when set have a ‘throw by 


on the device for driving the spindles, a top view of which 
is shown in the illustration, us it gives to the spindle- 
drivers a strong positive motion, doing away with three 
short belts, as generally used, and substituting one endless 
belt provided with arrangement for tightening and taking 
up the stretch of continuous wear. The middle spindle- 
pulley is made double, with flange in centre, and from the 
endless belt passing around the upper half, thence back 
around two idle pulleys, around the outside spindle-pul- 
leys, and thence around the rear or tightener pulley, the 
spindles get their motion. The rear pulley runs on a 
movable stud, which has a forward and back movement 
of 24 inches, allowing for take-up of months wear, and 
quick adjustment to any desired tension. 


at 





2 
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A Handy Little Battery. 


may be conveniently used in electrical experiment for run- 
ning a small incandescent lamp, motor, dental mallet and 
the like. As will be seen, the four jars filled with bichro 


handle for convenient transportation. - Into each cell there 
dip a zinc and two carbon plates, which can be lifted out 
of the solution and clamped whenéver the battery is no 
longer required. This neat and cheaparrangement, which 
is made by Mr. Otto Rauda, of this city, will easily main- 
tain a 2 c. p. incandescent lamp for half an hour. We have 
|had such a lamp running on it, in this office, for a full 


| hour. 
| er © 02 





Meeting of the New York Electrical Society. 


The first meeting of the season took place at the rooms 
| of the society, No. 234 Broadway, on the evening of Oct. 
'14. The discussion of the subject. ‘* Protection from 
Lightning.” was opened by Dr. Vander Weyde, who gave 
| short historical reminiscences, relating to the question and 
followed it by reciting the rules to be adopted for efficient 
protection. He was followed by several members, and 

several amusing anecdotes of careless methods adopted 
were related. The society is growing rapidly, ten new 
members being proposed at the last meeting, 
a +o 0 
Improved Turret Lathe. 





The manufacturers of electrical apparatus have long 
since learned to value the beauties of the turret lathe, and 
we therefore draw their attention to the one seen in the 
accompanying illustration for the purpose of showing 
_some decided improvements which have recently been in- 
troduced. In this machine, which is built by the Gay- 





A HANDY BATTERY. 


lord, Cross & Spiers Co.. of Waterbury, Conn., the oper- 
ator can work in either a sitting or a standing posture, and 
can open or close the chuck while the spindle is in motion. 
The clutch is opened with the knee or foot, and is positive 
in its action, no spring being used in securing the work. 
The reverse motion is in the head, and is operated with the 
handled lever convenient to the workman. This does 
away with the reaching for the belt shifter and thus saves 
considerable time as well as trouble. The machine is well 
built, all wearing parts being of hardened tool steel. 


-— >. > oo -————— 
Measurement of Temperature. 








To the Editor of The Electrical World: 
' Sir: In THe ELectrricaL Wor.p of Oct. 3 there ap- 
, peared an item stating that a new and accurate method of 
_measuring distant temperatures has lately been described 
at St. Petersburg, in which a thermo-electric pile and gal- 
, vanometer were used. I have in my possession a pile and 
galvanometer made by me a year or more ago for the 
/ measurement of temperatures, my object being to use it 
as atelemeter. The application of a thermo-electric pile 


.and galvanometer for the purpose mentioned is therefore | ; 


B. C. W. 


‘ not new. 


Evora, N. Y. 
—_ oe > oom — 


The Laryngoscope and Improved Medical Battery. 





That valuable instrument, the electric laryngoscope, has 
now taken its place among the requisites of a physician's 
equipment, and the one described in our columns some 
time ago has recently been patented by its inventor, Mr. 
Cart W. Meyer, of this city. That gentleman has recently 
constructed a physician’s universal battery, which is 
adapted to all purposes of faradic or direct current treat- 
ment, It is so arranged that the complement of cells can 
be grouped in any desired manner, and it has the great 


fead lever of 3} inches. A particular advantage is claimed - 


Our engraving represents a handy little battery which | 


mate solution are set upon an iron tray provided with a | 


advantage that only those cells are brought into action 
which are required. This saves the battery, preventing 
the unnecessary waste of zinc and solution, as only those 
zines are dipped which are actually used at the time. The 
apparatus is quite simple, and will, no doubt, prove accept- 
able to physicians. It was recently exhibited at Buffalo, 
N. Y., where it elicited very favorable comment at 

gathering of physicians and scientists. : 








NEW ENGLAND NOTES 


WATERBURY, Conn., Oct, 20, 1885. 


The electric light plant installed here a little over a year 
ago by the Connecticut District Telegraph and Electric 
Company, is one of the most perfectly equipped plants in 
New land. The arrangement of the dynamos, en- 
| gines, r, etc., convinces the observer at a glance that 
| this is indeed a model station; and the neatness and good 
order which meets the eye awakens a feeling of ad- 
miration. The system in use is that of the Thom- 
son-Houston Electric Company, and the four dynamos 
are from the factory of that well-known company, 
| Lynn, Mass. The lighting capacities of these dynamos 
/are respectively: One of 45 lights, one of 30 lights, 








‘and two of 28 lights. The two 50h. p. automatic cut-off 
engines are from the shops of the Armington & Sims Com- 
pany, and the 100 h. p. boiler, with Jarvis setting, was 
In by the Jarvis ny grates Barwa of Boston. 
number of arc-lights furnis. by this tis 102, and 
orders are just beginning to be filled for incandescent 
lights run off an are circuit. The demand for more arc 
and incandescent lights has compelled the promoters of 
this enterprise to put in an additional dynamo of 45 arc 
lights capacity, another engine of 60 h. p., and one more 
100 h. p. boiler, all of same make as those above-men- 
_tioned, respectively. D. 8S. Plume, Esq., one of the best 
_ known and leading citizens of this section, is the president 
of the company, and Mr. A. D. Young is the m: # 
| At the great factories of Messrs. Holmes, Booth & Hay- 
dens, business is reported as encouragingly brisk. The 
continued increase in the number of electric lighting sta- 
tions throughout New land and elsewhere in the coun- 

tends to increase the demand on their resources for 
wire of various grades and gauges, receiving as they do a 
“— share of all orders in this particular line. 

our correspondent was given a very ices and in- 
structive treat by the courteous manager of Waterbury 
Watch Company’s factory. who had him escorted over the 
immense and well- ted establishment, and shown 
through the various departments, where many hundred 
skilled employés of both sexes were busily at work. Every 
room and section displayed the result of good man- 
agement and discipline. Good order, cleanliness and 
activity are manifest everywhere in the building; 
and when the fact is taken into consideration that 
the product of this world-renowned factory averages 
one thousand watches per working day, a fair idea is 
conceived of the itude of labor going on con- 
stantly, day after y. under the, auspices of. the 
matiagement. This company was in March 1 


1880. The object in organizing it was to manufacture and 








IMPROVED TURRET LATHE. 


furnish to all a good time-keeping watch ata lower 
than ever before known. The capital is $400 000, The 
factory is one of the most imposing and attractive struc- 
tures in the country, and is fully equipped with the best 
automatic machinery that can be red. Since the 
date of the organization of the company, three series of 
the Waterbury watches have been p on the market. 
the number of one series alone (that of C) being upward of 
300.000. 

The Connecticut District Telegraph and Electric Company 
have recently extended their messenger systems in Bridge- 
port and Meriden, and have opened Mutual Union Offices 
in connection with each of those branch offices. The com- 
pany are highly encouraged over the success that has so far 
attended their undertakings in this line; having already 
received a Jarge number of orders for boxes. A large force 
of men is at present at work in both the places named. 
putting in apparatus requisite for the successful -workin 
of the system referred to. 

The ylord, Cross & Speirs a iron founders 
and machinists, is a corporation widely and favorably 
known in the mechanical and electrical field. This com- 
pany is making a specialty of its turret lathe, which has 
already been adopted by several of the leading electrical 
manufacturing concerns, and is spoken of very highly. 
The lathe is suited for the manufacture of all kinds of 
heavy or light electrical goods made from brass, steel or 


ron. 
The Plume & Atwood Company states that its business 
is very fair, and orders are constantly coming to hand for 
its wire ali ator which indicate an encouraging ac- 
tivity in the electrical field; and it is pleasant for those 
interested in this company to realize that it is receiving its 
share of the trade tributary to the demand for wire for 
electrical Bape sataper 
At the factory of the Connecticut District Telegraph and 
Electric Company, all classes of Leclanché battery zincs 
are made; also three_styles of gravity battery zincs, tw 
of which are especially adapted for fire alarm telegraph 
| purposes, or wherever a battery has to be restored. 18 
company also make in large J rere i and keep constantly 
|in stock all kinds of plate zinc and Bunsen’s zines, bot 
/ cast and rolled. x 
A meeting of the stockholders of the Merchants’ Electric 
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Light and Power Co., of Boston, will take place in Port-' 


Oct. 24, to ratify the action of the 
land, Me., on Saturday, 
directors of the company, previously re = in this a. 


to consolidation of the e 
ok eat osiness with the Merchants’ Electric Light and 
power Co. continues good; in fact, they have more orders in 
hand than they can conveniently fill at present. The 
oone igh more 
ordeicies are increased. This will be done as soon as the 


-onsolidation goes into effect. 


WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
CHICAGO, Oct. 20, 1885. f 


since the Government’s dismissal of the suit against the 
American Bell Telephone Mang a for the annulment of 
the latter's patent, the Nationa mapeores Telephone Com- 
pany’s next move is awaited with interest. It is not 
thought out here that this will end the matter by an 
means. but rather that a new suit will be instituted, wit 
all the technicalities faithfully observed. If this should 
not be the case, it certainly will not be the fault of Mr. 
Van Benthuysen, judging by the conversation which the 
writer held with him at the Grand Pacifie Hotel some time 
ago. From hisremark there it would appear that they 
have fully prepared themselves for a long and bitter con- 
test, and this being the case, it is not thought that the 
interposition of a technicality will cause them to abandon 
their endeavors. It is possible that a new suit will be in- 
stituted before this goes to press. 

A telegram from Milwaukee to the daily papers is to the 
effect that the Mayor has vetoed the ordinance lately 
passed by the council of that city, giving the ger Illu- 
minating Company authority to go ahead with an electric 
lighting business in Milwaukee. reason given in the 
dispatch for the veto is that danger was feared from 
the overhead wires ided aa yr = . ordinance. — 
seems very strange, in view of the nvestigation whic 
the Mayor made in this icular direction before the 
ordinance was passed, the large number of replies which he 
received from other cities in answer to his questions being 
uniformly to the effect that there was no danger from prop- 
erly placed overhead wires. Besides this, the ordinance 
provided that underground wires were to be used where 
there was any possibility of danger from overhead lines. 
It isto be hoped that the dispatch in question does not in- 
dicate the true condition of affairs in the case, as the Mil- 
waukee ordinance as passed seemed to have been prepared 
with more than usual care, jealously guarding the interests 
of the city, and at the same time providing fairly favorable 
conditions for the lighting company to work under. 

Oppermann Brothers have resumed business at their Chi- 
cago branch, ard the resident partner says that they are in 
a condition here to continue the’ business right along. 
Local capital has been interested, and the Chicago business 
will be run independent of London. if necessary. Mr. 
Oppermann is filling orders promptly again. 

the Electrical Supply Company's Chicago house, F. 8. 
Terry, ma , reports a steady increase in business, 
dating from the time when they first commenced here. 
The adding of new lines of stock, resulting from Mr. 
Terry's visit East, has led to larger orders and more cus- 
‘omers, and the company is well satisfied with its venture 
here. Western buyers are glad, of course, to have another 
large house, with an established reputation and a com- 
»lete stock of standard goods always on hand, located 

ere. 

The — agent for Fletcher's sleet pulley and insu- 
lator is the Electrical Supply Company. 

Attention is called to the fact that the Western office of 
THE ELECTRICAL WORLD is prepared to furnish any book 
published or for sale relating to electricity or science gen- 
erally, and also to do, through the New York office, a gen- 
eral patent business. This last feature is a new addition 
to the business of this office, and promises to be a very 
satisfactory seeemonent for Western inventors who prefer 
to have their applications prepared by THE WoRLD’s ex- 
perts. 

When Mr. C, K. Giles, of Giles Bros. & Company, manu- 
facturing jewelers, commenced experimenting with his 
anti-magnetic shield for watches, he probably had little 
idea of the popularity which the shield was to attain. He 
undoubtedly supposed too, at that time, that the use of the 
shield would be confined mainly to electricians. Such, 
however, has not proven to be the case, for the shield is 
not only extensively in use among those whose business 
brings them frequently in the neighborhood of strong 
currents of el pa, but is becoming popular among 
watch owners generally. The reason for this is easily seen. 
A new watch with a shield costs no more than one with- 
out, and the buyer is therefore inclined to give it 
the preference, for, though his business may be widely 
divorced from electrical apparatus, his watch, if pro- 
vided with ashield, is protected from the effects of 
inagnetism, which is found in sufficient quantity in many 
unexpected places to interfere with accuracy in a time- 
keeper. Besides, it costs but little to apply the shield to an 
old watch. Altogether, watches with the Giles anti-mag- 
netic shield are becoming comparatively common, and 
their deserved popularity promises to be long-lived. 

A new electrical clock, containing some new features, 
and of much more economical make than any now in use, 
will shortly be put on the market by the Railway Tele- 
graph Supply Company, of Chicago. 


TAB TELEGRAPH, 


Western Union Affairs.—The lease of the American 
Rapid system by the W. U. Co., and the sale of the latter 
company’s pole yard at Chicago to that city for street 
extension , were approved at the Western Union 
annual meeting on the 14th inst. 
The Okonite Underground System.—One of the best 
statements presented to the Electrical Subway Commis+ 
ont of New York, last week, was that of Mr. C. A. 

heever, in regard to the system of the Okonite Company. 


A full and illustrated description of the system was given 
in our Issue of Sept. 26. 


A Lineman’s Fish Lonel i! you want to see whether 
, poms or a stream is inhabited by fish, climb a tree and 
ook down from a height: The bottom can then: be plainly 
ro A te neman. who. recently ran a wire 
r ay 4 northern New Jersey road, says that he saw hun- 

8 of pickerel, bassand trout almost every day, and 




















during his leisure hours he devoted himself to fishing. with | mouth of the tunnel. 


The wires will also be run into 


great success. He — outthe good places from the' many private residences and stores. The current will be 


cross-arms of the telegraph poles. 


Told by the Actor Florence.—Florence, the actor, 
tells this little story : ‘‘I can remember,” he said, ‘‘ years 
and years ago, oins to a dinner, down in Fourteenth 
street, given to Morse, the telegraph inventor. He was 
an elegant old gentleman, but when he got on his legs to 
talk he was awfully long-winded. I had a friend with 
me. Welistened to Morse’s speech, while he predicted 
great things for electricity. I remember he predicted, too, 
that some day men would be able to talk over the wires 
for distances of fifty miles, and that every ship that left 
harbor for an ocean voyage would be connected with the 
land by wires. When he got that far my friend said, 
‘* What rot!” and we went out. I have often remembered 
how foolish his talk sounded tome. Yet it has been all 
realized, except as regards ships at sea. I believe even 
that will come about some day.” 


THE TELEPHONE. 


The Bell Patent.—The United States Atturney for the 
Western District of Tennessee, Mr. H. W. McCorry, has 











test the validity of the Bell telephone patent. and a sim- 
ilar application has-been made by the Washington Tele- 
pene Company, of Baltimore, and both applications have 

n referred to the Interior Department for investigation. 


The Indiana Fight.—In regard to the rate war, a dis- 
patch of Oct. 17 from Indianapolis says: The last Legisla- 
ture passed a law limiting — of telephones to $2 a 
month. The company has a test case in court, in 
which it claims that the law meant only the instrument. 
and not the connections and the service which made the 
telephone usable. Judge Taylor, of the Supreme Court, bas 
virtually decided the case. holding that the law means all 
that is necessary to hold conversation. The case will go to 
the Su e Court at once. The whole telephone service 
of the is interested in the final decision. Five dol- 
lars a month is the price now charged. 


St. Louis Exchange Burned.—A dispatch from St. 
Louis of Oct. 18 says : About 8 o'clock to-night a fire broke 
out in the fifth story of the Third National k Building, 
on the north side of Olive street, between Fourth and 
Fifth streets. It was the mansard roof of the building and 
was occupied by the Bell Telephone Company. iree 
alarms were sounded. It was a hard fight to keep the fire 
confined to the mansard roof, and for a time it looked as 
if the whole building would go and with it the Jaccard 
Jewelry Company’s building on the west and the Bank of 
Commerce on the east. An immense crowd gathered and 
stood in a drizzling rain for an hour watching the fire. 
The machinery of the telephone company is a total loss, 
and for a week or more the city will be without telephone 
service. 


Explaining the Backdown.—A Washington special to 
the Mail and Express of the 14th says: ‘“‘It is rumored 
that the telephone fight has been transferred to the Cab- 
inet, and that one reason why prepa 5. Pcp Garland 
a Solicitor-General Goode were sat down upon in their 
efforts to give the Pan-Electric Company a show was be- 
cause Secretaries Manning and Whitney are both inter- 
ested in the Bell Company. ‘ The trouble with Garland in 
the business,’ said a prominent Democrat, ‘is his indiffer- 
ent treatment of the matter. He seems to have a strange 
obtuseness, and doesn’t realize the awkward position in 
which he is placed.” There is a story here to the effect 
that when the Cabinet met yesterday Mr. Garland said 
that he hadn’t come to stay, as he had business before the 
Supreme Court. Then the President remarked that he 
thought the Attorney-General had better remain away for 
a while, until this telephone matter blew over, and that 
thereupon Mr. Garland went immediately and wrote out 
his resignation. This story is not true, but it shows 
what is thought of Mr. Garland’s position under the pres- 
ent circumstances.” 





THE ELECTRIC LIGHT. 


Another Edison Dividend.—The Edison Iiuminating 
Company announces its second quarterly dividend of 1 
per cent. At present prices this amounts to 7 per cent., 
and speaks volumes in favor of the present management, 
which evidently knows how to run things. 


Lighting from Primary Batteries.—The Chemical 
street, Boston, is now ready to furnish the apparatus fon 
lighting from primary batteries, under the system it con- 
trols and has covered by patents. Estimates can be ob- 
tained from the company, and terms for territory under 
special or exclusive license. 


New Electric Light Plant.—The Consolidated Electric 
Light Company, of this city, have just finished an instal- 
lation of 270 incandescent lamps at the factory of the New 
York Lumber and Wood-Working Company, Mott Haven. 
The factory is beautifully lighted, and the danger from fire 
is greatly lessened by the introduction of electric light. 
a ar was put up under the supervision of Mr. Ber- 
n . 


To Save the Pictures.—The City Council of Manchester 


Gallery by electricity instead of , believing that the 
change will not only enable the public te see the pictures 
better, but will obviate the risk of injury to the paintings 
by the products of gas combustion. The estimated cost of 
the substitution of the new for the old illuminant is about 
$1,300 per annum, 


For His Dinner Table.—The Stout-Meadowcroft Co. 
have prepared an interesting little novelty for Mr. E. H. 
Johnson, of the Edis nm award well-known for his ad- 
vanced ideas in electric light zesthetics. The novelty con- 
sists in a rich china vase, filled with flowers, and so wired 
that several small incandescent lamps are scattered among 
the flowers and are run in series off an ordinary circuit. 
The effect is most charming. Mr. Johnson is to be envied. 


Lighting Hoboken.—The work of setting the poles for 
the new electric lights which are to illuminate the streets 
of Hoboken has begun. The lights will be used on Wash- 
ington and First streets only at first, but the elevated rail- 
road company will light its structure with the lights, and 
they will be in the depot and along the line of the 





Delaware, Lackawanna & Western Railroad as far as the 


renewed his application to the Department of Justice to) 


turned on in about six weeks. 


A Chicago Story.—It is reported from Chicago that a 
broken electric light wire there became connected the 
other night with an iron pillar? This passed the electric 


railing, made a complete circuit. A negro came along and 
leaned wearily against the railing. Then he bristled u 
with energy. His arms were closed around the railing an 
his body was bent like a letter S. He had no idea what 
was the matter with him, and, being unable to let go his 
hold, cried out loudly that he was dying. dozen men 
ran to his assistance and were soon experiencing the tin- 
gling effect of the electricity. Some laughed, others 
cried and many called for help. A crowd soon gathered 
and a few additional victims were hanging to the railing. 
Finally the crowd numbered nearly five hundred. Cars 
were stopped and no one could get past. A police wagon 
arrived just as an enterprising man had discovered the 
cause of the trouble and released the victims by discon- 
necting the wire. 

1 
| APPLISATIONS OF POWER. 








To Use Daft Motors.—Two trains of cars run wholly 
by electricity will soon be in regular operation on the 
Ninth Avenue Elevated Railroad, with Daft motors, of the 
same kind as those recently tried there so successfully. 
Arrangements are being made to equip a twelve-mile road 
in Hamilton County, Ohio, and negotiations have been 
entered into for supplying surface roads in Pittsburgh and 
Brooklyn. 


| MISCELLANEOUS NOTES. 


Gas-Pressure Alarm.— At a recent x of the Mid- 
land Association of-Gas Managers, Mr. Tindall showed in 
action one of Bishop's electrical gas-pressure alarms, made 
by the Walsall Electrical Company. This apparatus is 
suitable for use in the exhauster-house, where any undue 
vacuum or back pressure is at cnce signaled in an unmis- 
takable manner. and on the matter being righted the ap- 
pliance is at once ready for action again. If fixed in the 
purifier-house, the rise of back pressure beyond a deter- 
mined — is similarly rung out. Floats are placed in 
the tu cf the gauge, and while serving to distinctly 
show the Waleiblevcia, make the electrical contact at any 
desired point, and thus ring a bell, which, of course, can 
be placed in any position, und, if desired, drop an indica- 
tor, showing that the bell has been in action during the 
manager's absence, 


Honors to an Electrician.—Mr. J. A. Betts, A. M. 
Inst. C. E.and M. S. Tel. Eng. and Elec., has been created 
by his imperial majesty the Emperor of China a civil 
mandarin of the 4th rank, with the decoration of the pea- 
cock’s feather 2d degree, and the order of the ‘Pau 
Shing” or Precious Star of China. This is quite an excep- 
tional honor, us civil rank is scarcely ever bestowed upon 
any but the Chinese literati, being considered far higher 
than military rank. Mr. Betts has been engaged during 
the whole of the Franco-Chinese war in the to o defense 
of South China, and it is in recognition of the successful 
defense of Canton, carried out under Mr. Betts’ sole con- 
trol, whereby the French fleet were kept at a distance for 
some ten months, that these honors have been awarded 














Electric Light and Power Company, with offices at 95 Milk | 


have decided to take steps for the lighting of the City Art | P® 


him. The Chinese gentry and merchants of the City of 
Canton have also presented Mr. Betis with a silk embroid- 
| ered banner and a massive silver vase, with an inscription 
| stating that it is presented as a sign of their gratitude for 
preserving the city from probable bombardment and plun- 
|der, Mr. Betts has suffered severely from malarial fever 
during the war, and is likely to return to England shortly 
to recruit his health. 











Telegraph. telephone and electric light quotations on 
the New York Stock Exchange. Boston tichens and 
elsewhere are as follows : 

—— oe Cable, b 67, a 70; Am. Dist., a 294; 
B. & M., b %. a 14; Western Union, b 764, a 764. 

Telephone.—Am. Bell, b 182, a 183; Erie, b 264; New 
England, b 293, a 30. 

Am. Bell has declared an extra dividend of $2 per share, 
payable Nov. 16 to stockholders of Oct. 31. 

Electric Light.—No new quotations. 


Anti-Magnetic Shields for Watches.—These shields, 
made by Giles, Brother & Co., State and Washington 
streets, Chicago, are an efficient protection to the works 
of watches from magnetism, as many testimonials in their 
possession show. This firm also demagnetize watches that, 


are already affected. The Eastern Agent is W. A. Wales, 
16 Maiden lane, New York. 


Lead-Covered Wire.— Messrs. Holmes, Booth & Hay- 
dens have lately begun the manufacture of lead-covered 
wire in addition to their already large list of standard 
electrical goods. This wire is made by a new process 
which renders it perfectly pliable, and very cheap. For 
rmanent installations and places subject to dampness, 
it is a highly desirable article. 


Waterbury Watch*s.—The demand for Waterbury 
watches among electricians is reported to be largely on the 
increase. There can be no question as’ to the efficiency of 
these’ watches in resisting magnetic influences, and this, 
combined with their cheapness, renders them popular 
among those who go near conductors of powerful currents 
or the large dynamo machines that generate electricity. 


Samuel Kyle & Co., electricians, 23 Dey street, New 
York, have opened a new office at 1427 Third avenue, and 
are associated with the house of William Wilkening, at 
the same address, where all kinds of electrical and me- 
chanical engineering and wiring for telegraph, telephone 
and electric light will be promptly attended to. Electrical 
house-wiring, bell hanging and door opening a specialty. 

Hills Hair and Whisker Dye 
‘Colors to any natural shade of black or brown; "0c. 
‘Prxe’s TOOTHACHE Drops will cure in one minute; 25c, 
DEAN'S RHEUMATIC PILLS are a prompt, sure cure ; 50c. 
Hatuz’s Honey, the great cough cure; 25c., 50c. and §1. 
GLFwn’s SULPHUR Soap heals and beautifies the skin; 25c, 














current along a hand railing, and it, returning by another | 
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OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED OCTOBER 6, 1885. 


Electric Valve; Charles L. Clarke, New York, 
N. Y 827,525 
Applied to a thermometer or pressure-gauge are two con- 

tact points. Through one of these points a circuit is complet- 

ed automatically and causes a shunt-circuit around the said 
points. These points are then separated and retained in 
their newly-acquired position. e circuit-connections 
are meanwhile complete through electro-magnetic devices 
which respond in the proper manner to operate the valve. 

When this has been thus operated, the main circuit con- 

nections are temporarily interrupted through the action 

of an electro-magnet which is automatically placed in 
circuit at the completion of the operation. 


New York, 
) 327,526 ; (2) 326,527 

1. Relates to improvements in apparatus and circuits 
forindicating, at distant points, variations in temperature, 
atmospheric B vlaagema etc. Consists of a circuit-closing 
point responding to variations in temperature, pressure, or 
other changes ; an indicating arm ; electrical devices for 
causing the same to register the position of the circuit- 
closing point ; two circuit-closing and registering arms 
respectively applied to the opposite sides of said indi- 
cating arm ; a local battery ; the connections of which are 
completed by the contact of said indicating-arm with 
either of said registering-arms, a signaling device included 
in the circuit of said battery, and means, substantially 
such as described, whereby either of said registering- 
arms may be normally placed in a given position and be 
advanced therefrom by the movements of said indicating- 
— while maintaining the circuit of said battery com- 
plete. 

2. Embraces a method’ of controlling the circuit-con- 
nections of a battery for the purpose of operating one in- 
strument correlatively with the movements of another, 


ee ee 





pended from the track bya suitable wheel E, adapted to 
travel thereon, suitably suspended and insulated continu- 
ous wires Tr, a means Q, for taking the current from said 
wires to the electric motor in the car, and a mechanism F, 
J; for transmitting the power of said motor to propel the 
suspending-wheel of the car or receptacle. 


Arm-Rest for Telephone Users ; Frank E. John- 
wOdi, Not Vou Wisiscsccrcksccscecesic eae 827,692 
The cut shows the device, consisting of the rest B, sup- 
ported by the rack C by means of the hanger A. 


namo-Electric Machine ; Edgar Grauert, New 
ee Pep men ret Pe ee cabs dial 327,790 
Embraces a supporting-frame for a sectional armature, 


. 











327, 908. ELECTRICAL MEASURING INSTRUMENT. 


consisting of supporting discs or heads, longitudinal con- 
necting-bars and a series of recessed and separated core- 
plates fitted to said bars. 


Incandescent Electric Lamp; Charles Heisler, 





} 
j 











' Electric Motor ; Moritz Jommisch, London, Eng- 


.| nets and the number of armature coils is one 
‘| number of field-poles, and embraces a commutator con- 


RU Ne. os ccsvaslacktscrese (1) 827,795: (2) 327,796 

1. Means for switching in a new carbon. Consists of a high- 
resistance electro-magnet in a shunt around the filaments, 
the position of the armature of the said magnet determin- 
ing whether the circuit shall be complete through one of 
the filaments or directiy on to line. 

2. This patent has generic claims for apparatus, of 
which the former patent shows a specific device. 


Nendo oikic és hvac ecu. Oder ee dees Gee 327,797 
The invention is of an intricate and mathematical na- 
ture, and is difficult of being set forth in a few lines. It re- 
lates to motors in which there are as many contact- 
brushes employed as there are pole-pieces in ne one lag- 


sisting of two series of ts, upon both of which each 
brush bears simultaneously, the number of segments bei 
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327, 690. ELEVATED ELECTRIC RAILWAY. 








and consists in completing them at one point, causing a 
shunt or second circuit to be thereby established around 
that point, completing the connections of a third circuit 
at various points through the instrumentality of the cur- 
rent praca to traverse the circuit or circuits already com- 
pleted. and automatically interrupting all the circuits of 
the battery through the irstrumentality of the current 
caused to traverse the circuit last completed. 


Electro-Magnet for Signals ; William E. Davis, 

Jersey ET 5 ie A ob nveweins duke kdl baa <aeivele tel 327,536 

Consists in combining an electro-magnet with project- 
ing pole-pieces of peculiar form, above which the arma- 
ture, having convex lower surface, is adapted to rotate or 
oscillate. 
Incandescent Electric Lamp ; John Nelson, Rock- 

Gem. IB. 6 no tiede Wadi os6'c:-hmh tatbedcs sees aleuen 827,578 

Arrangements are provided whereby the placing of the 
socket in different positions, a new carbon may be switched 
into circuit. 
Battery Electrode; John B. Odell, Chicago, Ill.. 327,582 

The supporting wire is located entirely with the elec- 
tot, and projects outwardly from the stem of the elec- 
trode. 
Telephone ; Henry E. Waite, New York, N. Y., 

Assignor to Charles F. Livermore, trustee, same 

eee Pre: oyu peep prea ater 327,625 

A ring of some elastic material, preferably magnetic, is 
supported between the projection on the case and a bear- 
ing on the diaphragm. 

opposite sides of the ring are secured inwardly pro- 

jecting cores, surrounded by coils, the terminals of which 
are connected to binding-posts. Any vibrations in the 
diaphragm will operate upon the ring to flatten or elongate 
it, and thereby bring the ends of the projecting arms, 
which form the poles of the magnets, nearer to or farther 
from each other. 
Elevated Electric Railway; Andrew Jackson, 

San Francisco, Cal., Assignor of one-half to John 

E. Savage, of same place..........+---.seceees 827,690 








Consists ofa car I, containing an electric motor and sus- 








four times the number of armature coils ee ; an 

four segmentsin two pairs belonging to each armature 
coil, and being so connected, and having such an angular 
displacement in relation to each other, as to insure the 


























827, 964. CuT OuT FOR SECONDARY BATTERIES. 
current being taken off b a negative brush from a seg- | 
ment belonging to one walt and being in one series when a 
positive brush on a segment of the other pair in the 
other series. 

Telephonic Apparatus; Sylvanus P. Thompson, 
Bristol, England... barge caee ice ecntewe eae 827,887 
Want of sensitiveness is chiefly due to the high resistance 


of the wire ordinarily used on the line, the effect whereof pa 


is to diminish the initial current in the receiver-coil, which 
current should be sufficient to magnetize the core of the 
pene Bie stag somewhat strongly. Consists of a shunt- 
circuit and an induction-plug therein, whereby the steady 
battery-current is permitted to flow through the electro- 
magnet of the telephone instrument, but the fluctuati 
voice-currepts are prevented from flowing through 
shunt-circuit. 


Electric Battery ; Charles Holtzer, Boston, Mass. %$27,878 
Consists of a carbon cup provided with a cover ception 


with it, the said cover having an opening for the r nm 
of the zinc, and being extended over the edge of the to 
support the cup. 

Magneto Call for Telephones; Albert H. Low, 


so arranged that their terminals may be connected b 
brushes in different ways, so that the various kinds of cu. 
rents may be therefrom, and in which a suitable 
switch is adapted to be connected with such brushes and 
with the line-circuit, so that the character of the currents 
may be quickly and easily varied. C 


Floating Current Motor; Wm. Main, Brooklyn, 

N. Y., Assignor to ‘the River and Rail Electric 

Light Co., West Va......... ... -(1) 827,888; (2) 827,889 

1, Consists in providing pivotal suspension and hoisting 
apparatus, so that the frames carrying the ch and 
floats may be raised out of the water, when desired, to ena- 
' ble the structure to be more readily moved and tobe floated 

2 = elated tus, consisting of windlass, 
awa apparatus, of a con- 
«nected by we passing over friction — serves to 

te 


regulate the degree of immersion of the chain mechanism, 
thereby adapting the motor, as required, to various depths 
of . water. raising or lowering the floats not 


ore will not change the effectiveness of the 
: cept as it varies proportionally with the degree 
o sion. 


’ Electric Clocks; Chester H. Pond, 


ond Mieectore ei their angle of inclination to the current, 
i 






MENUEES, Eo Gbcesk cbigicvescs (1) 827,897; (2) 327,898 
1. Thea ture for the driving wheel is sup from 
an axis el to and ts a surface of less width 


than the Bnd extremities of an electro-magnet of the 
winding device, and said armature moves in an arc of a 
circle. tangent to the line of said poles, 

2. A device is applied to each clock for completing a 











827, 692. TELEPHONE ARM Rest. 


circuit through the winding mechanism, one at a time, 
thereby successively winding the clocks. 


Electrical Measuring Instrument; Edward 
Weston, Newark, N. J., Assignor to the United 

States Electric Light Company, New York, 

WG iis. CRRA eee ae ,908 
The principal claim is the combination with the opposed 
poles of a magnetic m, of a conductor mounted to rotate 
or move across the lines of magnetic force at substantially 
right les thereto, means for ing the movement of 
the conductor, and a scale for indicating its change of po- 
sition or the current units corresponding thereto. The de- 
vice is shown in the cut. 


Printing Telegraph Receiver; Aloys Wirshing, 
Mneeae, Be. Y iia boas oe ceeig F 8 d eaves eoeseec 827,911 
The invention is described as applied to a telegraph in- 
strument having two type-wheels upon a common axis, 
from either of which impressions may be taken at the will 
the operator at the transmitting station. Consists of 
mechanism for moving and controlling the wheel, 4 

rinting-pad, a printing electro-magnet and intermediate 
vices, and a positive stop for the latter, where’ 


electro-magnet, when energized, im the mo- 


tion forthe taking of an impression, while the printing 
itself by the inertia of the pad or intermediate 
rts. ° 


Cut-Out for Batteries; Geo. B. Pres- 

cott, Newark, N. d., or to the United 

States Electric Light Co., New York, N. Y...... 327,964 
On starting the machine the current flows through the 
coils D’ E’ in a direction to reverse the moqnotion of pole 
A and increase that of pole B. The lever C comngeent 
repelled by pole A and strongly attracted by pole B, The 
retractible spring T is, however, so adjusted that it 
counteracts the tendency of the armature to move toward 
B until the electromotive force of the dynamo has reached 
a predetermined limit. 





Copies of any of the Patents mentioned’ in this Record 





TOR VER, COE ev coecacecces convncuiiexeiie 886 
Embraces a magneto-generator in which the circuits are 


can be obtained, with full specifications and drawings, 
frors this office on application ; price twenty-five cents each. 
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